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Analytical Data Package Prepared For
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Yerington Air Quality - Event #112

Radiochemical Analysis By
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2800 G.W. Way, Richland Wa, 99354, (509)-375-3131.
Assigned Laboratory Code: STLR

33300 :IVENT 112

Data Package Contains Pages
Report No.: 34217
Order No.  Client Sample ID (List Order) Lot-Sa No. Work Order Report DB ID  Batch No.
000579 J6L200275-4 JLWMN1AA  9JLWMN10 6355205
000579 J6L200275-4 JLWMN1AE  9JLWMN10 6355206
000579 J6L200275-4 JLWMNIAC  9JLWMNIO0 6355208
000579 J6L200275-4 JLWMN1AD 9JLWMN10 6355209
P-0809 J6L200275-1 JLWMF1AA  9JLWMF10 6355205
P-0809 J6L200275-1 JLWMF1AE 9JLWMF10 6355206
P-0809 J6L200275-1 JLWMF1AC  9JLWMF10 6355208
P-0809 J6L200275-1 JLWMF1AD 9JLWMF10 6355209
P-0810 J6L200275-2 JLWMK1AA  9JLWMK10 6355205
P-0810 J6L200275-2 JLWMK1AE 9JLWMK10 6355206
P-0810 J6L200275-2 JLWMK1AC 9JLWMK10 6355208
P-0810 J6L200275-2 JLWMKI1AD  9JLWMK10 6355209
P-0811 J6L.200275-3 JLWML1AA  9JLWMLI10 6355205
P-0811 J6L200275-3 JLWML1AE 9JLWML10 6355206
P-0811 J6L.200275-3 JLWML1AC  SJLWML10 6355208
P-0811 J6L200275-3 JLWML1AD  9JLWML10 6355209
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Eiee STL
TRENT

Certificate of Analysis STL Richland

2800 George Washington Way
January 17. 2007 Richland, WA 99354

Tel: 509 375 3131 Fax: 509 375 5590
Brown & Caldwell www.stl-inc.com

2701 Prospect Park Drive
Rancho Cordova, CA 95670

Attention: Guy Graening

Date Received at Lab : December 18, 2006
Project Name : Air Quality Monitoring Yerington Mine
Project Number : 121243
Event Number : 112
PO Number : 129682.001
Sample Type : Four (4) Filters
SDG Number : 33300
CASE NARRATIVE
I. Introduction

On December 18, 2006, four filter samples were received at the STL Richland (STLR) laboratory for
radiochemical analysis. Upon receipt, the samples were assigned the STLR identification numbers as
described on the cover page of the Analytical Data Package report form. The samples were assigned to
Lot Number J6L200275.

II. Sample Receipt

The samples were received in good condition and no anomalies were noted during check-in.

HI. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data includes
sample identification information; analytical results and the appropriate associated statistical
uncertainties.

The analysis requested was:

Gas Proportional Counters
Gross Alpha by method STL-RICHRC5016/5014

eagiers in _Enjvironme[}tal Testing Severn Trent Laboratories, Inc.

STL RI CHLAND



Brown and Caldwell
January 17, 2007

IV. Quality Control

The analytical result for each analysis performed includes a minimum of one laboratory control sample
(LCS). and one reagent blank sample analysis. Any exceptions have been noted in the “Comments”
section.

V. Comments

Thorium-228, -230, -232:
The LCS, batch blank and sample results are within analytical requirements.

Gross Alpha Analysis:
The LCS, batch blank and sample results are within analytical requirements.

Radium-228 Analysis:
The LCS recovery was low at 71%. All of the samples are below detection limit. Data is
accepted. Except as noted, the LCS, batch blank and sample results are within analytical
requirements.

Radium-226 Analysis:
The LCS, batch blank and sample results are within analytical requirements.

[ certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. The Laboratory Manager or a designee, as
verified by the following signature has authorized release of the data contained in this hard copy data
package.

Reviewed and approved:

L Uil ds
vt e,

Sherryl A{fl Adam
Project Manager

STL RI CHLAND



Drinking Water Method Cross References

DRINKING WATER ASTM METHOD CROSS REFERENCES

Referenced Method Isotope(s) STL Richland's SOP number
EPA 901.1 Cs-134, 1131 RICH-RC-5017

EPA 900.0 Alpha & Beta RICH-RC-5014

EPA 908.1 Ra-226 RICH-RC-5005

EPA 804.0 Ra-228 RICH-RC-5005

EPA 805.0 Sr89/90 RICH-RC-5006

ASTM D2460 Total Radium RICH-RC-5027

Standard Method 7500-U-C & ASTM D5174  [Uranium RICH-RC-5058

EPA 906.0 Tritium RICH-RC-5007

‘NOTE:

‘The Gross Alpha LCS is prepared with Am-241 (unless otherwise specified in the case narrative)

‘The Gross Beta LCS is prepared with Sr/Y-90 (unless otherwise specified in the case narrative)

Uncertainty Estimation

STL Richiand has adopted the internationally accepted approach to estimating uncertainties
described in “NIST Technical Note 1297, 1994 Edition™. The approach, "Law of Propagation of Errors”,
involves the identification of all variables in an analytical method which are used to derive a result. These
variables are related to the analytical result (R} by some functional relationship, R = constants * f(x.y,z,..).
The components (x.y,z) are evaluated to determine their contribution to the overall method uncertainty.
The individual component uncertainties (u;) are then combined using a statistical model that provides the
most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated
by statistical methods, or type B, evaluated by other means. Uncertainties not included in the components,
such as sample homogeneity, are combined with the component uncertainty as the square root of the sum-
of-the-squares of the individual uncertainties. The uncertainty associated with the derived result is the
combined uncertainty (u.) multiplied by the coverage factor (1,2, or 3).

When three or more sample replicates are used to derive the analytical result, the type A
uncertainty is the standard deviation of the mean value (S/vn), where S is the standard deviation of the
derived results. The type B uncertainties are all other random or non-random components that are not
included n the standard deviation.

The derivation of the general "Law of Propagation of Errors” equations and specific example are
available on request.

STL Richland
rotGencerallnfo v3.72
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Report Definitions

" Action Lev

Batch

Bias
COC No

Count Error (#s)

Total Uncert (#s)
u._Combined
Uncertainty.

(#s), Coverage
Factor
CRDL (R1.)

Le

Lot-Sample No

MDC|MDA

Primary Detector

Ratio U-234/U-238

Rst/MDC

Rst/TotUcert

Report DB No

RER

SDG

Sum Rpt Alpha
Spec Rst(s)

An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action
Level. Often the Action Level is related to the Decision Limut.

The QC preparation batch number that relates laboratory samples o QC samples that were prepared and analyzed
togcether.

Detined by the equation {Result/Expected)-1 as defined by ANSI N13.30.
Chain of Custody Number assigned by the Client or STL Richiand.

Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same
units as the result. For Liquid Scintillation Counting {(LSC) the batch blank count is the background.

All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure
of the uncertainty associated with the result. i, the combined uncertainty. The uncertainty 1s absolute and in the
same units as the result.

The coverage factor defines the width of the confidence interval. 1. 2 or 3 standard deviations.

Contractual Required Detection Limit as defined in the Client’s Statement Of Work or STL Richland “default”
nominal detection limit. Often referred to the reporting level (RL)

Decision Level based on instrument background or blank, adjusted by the Efficiency. Chemical Yield, and Velume
associated with the sample. The Type | error probability is approximately 5%. Le=(1.645 *
Sqrt{2*(BkgrndCnt/BkgrndCntMin)/SCntMin}) * (ConvFet/(Eft*Y1ld*Abn*Vol) * IngrFct). For LSC methods the
balch blank is used as a measure of the background variability. Lc cannot be calculated when the background count
is Zer0.

The number assigned by the LIMS software to track samples received on the same day for a given client. The
sample number is a sequential number assigned to each sample in the Lot,

Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield. and Volume
with a Type I and IT error probability of approximately 5%. MDC = (4.65 *
Sqrt((BkgrndCnt/BkgrndCntMin)/SCntMin) + 2.7 1/SCntMin) * (ConvFcU/(Eff * Yld * Abn * Val) * IngrFet). For
LSC methods the batch blank is used as a measure of the background variability.

The instrument identitier associated with the analysis of the sample aliguot.

The U-234 result divided by the U-238 result. The U-234/U-238 ratio for natural uranium in NIST SRM 4321C is
1.038.

Ratio of the Result to the MDC. A vatue greater than | may indicate activity above background at a high level of
confidence. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than | may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order
Number.

The equation Replicate Error Ratio = (8-D)/[sqrt(TPUs” + TPUd")] as defined by ICPT BOA where S is the original
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the
total uncertainty of the duplicate sample.

Sample Delivery Group Number assigned by the Client or assigned by STL Richltand upon sample receipt.

The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where
the results are in the same units.

Work Order The LIMS software assign test specific identifier.
Yield The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.
STL Richland

rotGeneralinfo v3.72

STL RI CHLAND



Sample Results Summary Date: 17-Jan-07

STL Richland STLR
Ordered by Client Sample ID, Batch No.

Report No. ; 34217 SDG No: 33300
Work Order
Client ID Number Parameter Result +- Uncertainty{ 2s) Qual Units Yield MDC|MDA RER2
000579 JLWMN1TAA TH-228 0.0945 +- 0.423 ND pCi/sample 24% 1.13
TH-230 0.547 +- 0.670 ND pCifsample 24% 1.09
TH-232 0.182 +- 0.410 ND pCi/sample 24% 1.09
000579 JLWMN1AE ALPHA 6.16 +- 4.29 = pCi/sample 100% 592
000579 JLWMN1AC RA-226 0.3256 + 0.238 ND pCi/sample 91% 0.333
000579 JLWMN1AD RA-228 2.65 + 1.04 = pCisample 78% 1.66
P-0809 JLWMF1AA TH-228 0.0417 + 0.187 ND pCi/sample  45% 05
TH-230 0.362 + 0.375 ND pCi/sample  45% 0.482
TH-232 0.0804 + 0.180 ND pCi/sample  45% 0.482
P-0809 JLWMF1AE ALPHA 415 + 382 ND pCi/sample 100% 59
P-0809 JLWMF1AC RA-226 0.191 + 0.244 ND pCi/sample 97% 0.412
P-080¢9 JLWMF1AD RA-228 1.32 + 0.842 ND pCi/sample 86% 1.6
P-0810 JLWMK1AA TH-228 0.0372 +- 0.166 ND pCi/sample  51% 0.446
TH-230 0.0000012 +- 0.176 ND pCifsample 51% 0.528
TH-232 0.00000 +- 0.160 ND pCijsample  51% 0.43
P-0310 JLWMK1AE ALPHA 6.08 + 3.81 = pCi/sample 100% 4.57
P-0310 JLWMK1AC RA-226 0.499 +- 0.262 = pCi/sample 94% 0.258
P-0310 JLWMK1AD RA-228 0.841 +- 0.879 ND pCijsample 81% 1.8
P-0311 JLWML1AA TH-228 0.0950 +- 0.246 ND pCifsample 70% 0.533
TH-230 0.153 +- 0.222 ND pCi/sample 70% 0.366
TH-232 0.153 +- 0.222 ND pCifsample 70% 0.366
P-0811 JLWML1AE ALPHA 539 +- 3.77 = pCi/sample 100% 5.05
P-0311 JLWMLIAC RA-226 0.309 +- 0.274 ND pCi/sample  93% 0.422
P-0811 JLWML1AD RA-228 1.16 +- 0.814 ND pCi/sample  82% 1.58

Number of Results: 24

STL Richland

rptSTLRchSaSum
V5.1 A2002

STL RI CHLAND

RER2 - Replicate Error Ratio = (S-D)/[sqrt(sq(TPUs)+sq(TPUd))] as defined by ICPT BOA.

= ERPIMS - Equal To, Analyte Detected
ND Qual - Analyzed for but not detected above limiting criteria. Limit criteria is less than the Mdc/Mda or Total Uncert or not identified
by gamma scan software.



Report No. : 34217

QC Results Summary Date: 17-Jan-07

STL Richland STLR
Ordered by QC Type, Batch No.

SDG No.: 33300

Work Order
QC Type Number Parameter Result +- Uncertainty ( 2s) Qual Units Yield Recovery Bias MDC|MDA
BLANK QC  JLXTO1AA TH-228 -0.00571 +-0.0140 N pCi/sample 56% 0.0421
TH-230 0.00000009 +- 0.0135 N pCi/sample 56% 0.0405
TH-232 0.00000 +-0.0123 N pCi/sample 56% 0.033
BLANKQC  JLXT21AA ALPHA -0.00159 +-0.00379 N pCifsample 100% 0.00881
BLANK QC  JLXT41AA RA-226 0.393 + 0.124 = pCi/sample 87% 0.0745
BLANKQC  JLXT61AA RA-228 0.00122 +-0.00126 N pCi/sample 86% 0.00273
LCS JLXTO1AC TH-230 1.80 +-0.367 = pCi/sample 73% 99% 0.0 0.0311
LCS JLXT21AC ALPHA 0.326 +-0.0811 = pCi/sample 100% 90% -0.1 0.00807
LCS JLXT41AC RA-226 1.35 +-0.314 = pCi/sample 111% 98% 0.0 0.0623
LCS JLXTG1AC RA-228 0.0239 +-0.00392 = pCilsample 96% 1% -0.3 0.0025

Number of Results:

10

STL Richland

rptSTLRchQcSum

V5.1 A2002

Bias

- (Result/Expected)-1 as defined by ANSI N13.30.

by ganumna scan software.

STL RI CHLAND

= ERPIMS - Equal To, Analyte Detected
ND Qual - Analyzed for but not detected above limiting criteria. Limit criteria is less than the Mdce/Mda or Total Uncert or not identitied



'31BMYJOS UEDS ewweb Ag Payiuap! 10U JO LIADUN |R10L 10 BPW/OPII S} UBY) SS3| SI BLISILID P "BLI31ID Buniw} Saoge pajaolep Jou ing Joj pazijeuy - jeny gN q coozv —ﬂ>‘_
pajo9jag alk|euy ‘o) [enb3 - SWidyg =  PIAWESUSHTLSY

BWNOA PUe ‘plalx ‘Aousialy] sjdwes auyy Ag pajsnipe “ueiq Jo punoibyoeq Juswnysul uo paseq [aAdT UoISIoad ‘uonaalag - 31'vd wloaw puejyosid 11s
:Sjuswwo)

9 :S}nsay Jo Jaqunp

vrodD o|dweg o|dwesg (15 L'e 1040

0%063 2.6v2°0 o'l B 6040 L0/9L/L  (9°4) %8/ a)dwes/od 891 ol 860 = S92 822-vd
OINWMING :Q) 8Q Hoday AVINWMIC 43pI0 YIoMm 602SGE9  ydleq
VSYOSY a|dweg g|dweg (22 o'l (R AN1)
1'6063 AL A 01 d /220 L0/ELL 860 %16 gidwespod  ge£0 A €20 an s2e0 9zz-vd
OLNAMIrS :al 8aQ Moday OVINWMIT 48P0 YI0M 802SGE9 ‘ydleg
QoLOdD a|dweg a|dweg (6¢c) 0'0e 15¢
00063 520200 0l eggilL Lol () %001 g1dwesod 26'S ey oy = 919 VHd Y
OLNWMING a1 g Moday IVINWAMIT :43PI0 H40M 9029569 :yoleg
vildiv o|dweg a|dweg 68°0 o'l £0
H10SI 99€80°0 0l div:p0 L0/F/L 2170 %¥e a|dwesod 60'L o 1¥°0 aN 2810 2e2-HL
v21d1v o|dwes ajdwesg (9°1) ol £0
H1OS! 99£80°0 0l d /¥ %0 L0/ SO %be a|dwesyind 60°1L 90 990 anN P50 0Eg-HL
1 ZAR=n 1" s|dweg ajdweg =7 40] ol LEE0
H10S! 99ER0°0 ol d /¥:%0 Z0/F/L 800 %2 a|dwesind L1 eyo 2o aN  S¥60°0 8z2-Hl
OLNWMIre :dl ga Woday YV INWMIT J9pI0 HIoM G0ZGGE9 ‘ymeq
10)2332q Adewiidd 2215 azIS ajeq dasd waoniolnsy (1H)1adD 27 AT UONOY (s € Jusoun {(sg)iounuz jenp Jinsay PPweled
‘poyiow Aleuy onbyy es |ejoL ‘sishjeuy ‘oannsyd PIBIA ‘nunidy  ‘vawloaw lejol uno)
"ON yoiegq ‘Q1 ajdwes jual) Aq paispiQ 21 L# UBAT - AlljenD 1y uolbuLa A
HIv 431114 XU 1'ON 209 625000 :q| sjdwes jualn
WY 00:00:8 9002/81/21  :eyeq paAaladoy Llere :"OoN uoday t-S2200¢79r :-oN s|dweg-107
WY 00:G¥° L} 900¢/82/LL  :apeq uonoajjos) ooeee :Has PuUBlyIY 1S Bwepn ge

S11NS3Y I1dANVS

L0-Uer-L1 a1eq 1 IN"Od
[ o o

STL RI CHLAND



‘2iemyos uess ewweb Aq paynuaps 10U 10 LBDUN [BI0] JCG BPIW/OPW 8YI UBY) SS3| S| BUSWID YW "BLIAIID Buniwi| ascqe pajaalap 10u Ing o) pazijeuy - |lenp aN gooev L'SA
pajoajed aplleuy ‘oL |enb3 - gnIdHT = sjdwesyayiLsid
‘aWN|oA pue ‘plalA ‘Aousiolyg aidwes ayy Ag paisnipe Hue|q Jo punoibyoeq Jualunysus uo paseq [3A97 UOISI09Q ‘uondalaqd - 9T'vawloaw puelyaiy 1S
‘SjUALIWI0D
9  IS}INS9Y JO Jaquinn
g£0d9 adwes  sdwesg (i€ '€ €890
0'v063 620620 0l e 80:/0 L0/8L/L EBO %98 ajdwesod 9'L ¥8'0 220 anN ee’l gze-vd
OL4JAMIrG Qi 8Q Hodey AV LJWMIr 2 RPIO HIoM 60265E9 :ydeg
vd90SY ojdwes aldweg (9°1) oL $8L0
1'€063 620520 oL d ¥SI0 LO/EL/L 9F0 %L6 sjdwes/ind  ZLy0 ¥20 ¥eo aN L61'0 9ge-vd
0LdWMIre Q1 aq Hoday OV IHWMIT H48RI0 HI0M 8025GES Ydieg
Y010dD aldwes  odweg (ze) 002 sz
00063 60200 0l BEEILL L0/ 20 %001 s|dwes/1Hd 6'G 8¢ e anN Sty VHJ TV
OLdIWMIrG Q1 8a woday VAWM -48RIO M0 90¢SSE9 UMNeg
LLLdY a|dweg ajdwes 680 o'l zero
H108SI L8Y80°0 0l d/yiv0 L0/%/ £L0 %SY sidwes/iod  2gyo 810 810 anN ¥080°0 2€e-HL
LLETY oldwes  gdwes (6'1) oL 2Zelo
H10SI L8Y80°0 0l d/vv0 2000/ S0 %S gidwes/nd 2840 8€0 LE°0 aN c9e0 0€2-HL
LZLdY o|dweg ajdwes = 40] 0L /10
H10SI L8Y80°0 0l d /v:v0 L0/%/L 800 %S etdwessnd S0 610 610 aN LIvO0 82c-HL
OLHWMIrG QI 80 Woday YYLAWMIC 19RJ0 NI0M 502569 yIeq
1019939 AJewilig azis azg ajeqg daid waoniolasy (H)1aud a A uonoy (s 2 Jueoun (sZ)Jouz [enp  ynsay isjaweled
‘poyjaly Aleuy 1onbypy eg |ej0L ‘siskleuy ‘DAanAsY PIBIA ‘wunidd ‘vawloaw lejoL wunoo
"ON yoreq ‘g ejdwes juan) Aq palapiQ ZL1# WUBAT - AjenD Jly UojbULIB A
=1} H3aiiid XLjew {"ON 209 6080-d :Q| ?dwes jualy
WV 00:00:8 9002/81/21  :ejeq paAaladdy Llzye  :"oN Moday 1-62200219r :‘oN 3|dwesg-101
Wd 00:02:21 900¢/8c/LL :@1eQq uol123}|0D 0ocee ‘Das puejyolyg 1S :9WeN qeq

LO-Uep-L| oleq

S11NS3d ATdAVS

I NHOd

STL RI CHLAND



o
—

‘31BMYOS ULDS Blaweh AQ PSIIIUIPI LOU 10 122N (2101 JO BPW/IPIN dU) UBY) SSI| S B1I9JLID JWIT 2119340 BuRiwi| aAoge paldalap 10U Ing Joj pazAieuy - jlend aN 20TV L'SA

pa1o3jaqg akieuy ‘ol (enb3 - SWIdH3 =

aldwesyoyLsida

"3WNOA PUB ‘plalA ‘Aoualoy3 ajdwes ay) Aq paisnipe ue|q 10 punoifyoeq JUaWNSUl U0 Paseq |aAaT UOIS|JaQ ‘U0I19919@ - 21 'vanloaw puejyay 1S

sjuswwiod

g IS}nsay Jo JaquinN

L0-Uer-A1 eeq

S11NS3d I1dWVS

| WHCd

DENdD a|dwesg aidwesg L'E 28’0
01063 9/9%2'0 o'l ©80:20 L0/91/) %18 a|dwesnod 61 88°0 080 an 1780 82Z-vH
OIMWMING :al 8Q Woday AV IMAMIE 48P0 YoM B60255€9 yoeg
aysosy a|dweg a|dwesg (gc) 0L 64600
1'£063 9/8%2°0 ol d GG:1L0 LO/EL/L %¥6 aidwesnnd 8520 920 ¥e0 = 66%°0 aze-vy
OLMWMINE QI 8a Hoday DVIMWMIT :4apI0 Yiom 802SSE9  ydled
g010dD a|dwes sjdweg 002 z8L
00063 50200 0l e EeiLl LO/E/I %001 oldwiesnod IS¥ 8¢ 9'¢ = 80'9 YHA Y
OLMWMTING @i 9a Hodey SYIXNWMIM 8RJO HI0M 902G6se9 -ulleq
gLLdY a|dweg a|dweg 0 ol 8110
H10S! £6280°0 0l d 2700 L0/¥/) 0 %LG aidwes/od  gv0 91’0 00000 aN 000000 ZET-HL
2Lid Y a[dwes sjdweg 0 0l 910
H108I £6280°0 0l d Jy0 L0/¥/) %45 adwes/nd  ggs0 gLo 8L0 aN 21000000 0£2-H1
cLIdY a|dwes s|dwesg 0l [AARY
HLOS! £6280°0 01 d 2¥:170 207%/1 % LG sidwes/nd  9vy0 210 L10 aN  2le00 822-H1
OLMWMTrE Al ad uoday VYV IMWMIC 19pJO YoM 5025589 ‘ymeg
109919 Atewnid azig azs waoniolasy (1H)1a4D o1 A UONIY (s 2 Jueoun (sZ)ioug jend nsay 19Bweled
‘poylan Aleuy 1onbiry esS (2101 ‘3ANNSH PIAIA ‘wunidy  ‘vawloaw lejol junod
"ON yoreq ‘q| a|dwes walD Ag paIapIO ZhL# WUBAT - AJi[enD 1 UoiDUUdA
diy H31iid :"ON 2092 0180-d :q| eidwes uail})
WY 00:00:8 9002/81L/21  :ajed paAlaoay Zleve i -oN uoday 2-61200219r :oN 3|dweg-107
Wd 00:50:C1 900¢/8¢/L1 ajeq uolloaj|on 00CEE Das puejyoiy 11S :gwieN qe

STL RI CHLAND



i
i

‘aJem};05 ueas ewiweb g paynUap! 10U 40 LIB2UMN 1BIGL 10 ERPW/IPI Y} UBUL $S8] S1 BLISILIO Hwi epdlud Buiwi] asoqe ps1os)sp 10u Ing 10} pazijeuy - |BND dN ordwe wooom< —m_>..
pejosIeq aMjeuy ‘OL jenb3 - Wiy = °19WESUHLS!

PQUWINIOA pue ‘plRIA ‘Asueoy] sidwes ayy Aq paisnipe “Yueq Jo punoibyoeq IUAWINISU| UO Paseq [9AST U0ISI2aQ ‘Uoija31ag - 1'vawl|oaw pue|yoiy 11s
SjusWwwon

aidweg

9 :sjnsay Jo JAquny

L0-Uep-| :eleq

S11NS3d AT1dNVS

WHOAS

Sl o s

deddn g|dwes (6¢e L'E 8990
0v063 gleyc0 0L E80:40 L0/9L/L  ¥L0 %G8 a|dwesnd 891 18°0 9.0 aN St 822-vd
oLTIAMIrG QI aa Woday AVLINMTIT 42RI0 NI0M 60295€9 :uydeg
YHBEOSY oidwes  sjdweg ge 0L €810
1'€06d 918ve0 0l d S0 L0/EL/L £40 %E6 s|dwes;ind 2ero L20 .20 ON 600 9ze-vd
OLFTAMING a1 84 Modsy DVITINMIC 49P40 YoM 80cGSES Udleg
2010d9 a|dwesg a|dweg (6¢ 0'0e 802
00063 ¥2020°0 ot BEEILL L0/ (1L %001 ajduiesnod S0'S e8¢ 9t = 6E'S VYHJ IV
0L IWMTIre QI 8qQ Hodad AVLITANMIC 48PIO HIOM 90cGGES  ‘ydeg
eLLdvY gjdwesg a|dwesg {rt) oL L0
HLOSI 80£80°0 ol dspi0 LOFIL EF0 %0.L a|dwesynd 99€0 rAA] A anN €510 CeC-HL
eL1dTv aldwes a|dweg (1) o't L0
HLOSI 80€80°0 0l divv0 LOKIL 2P0 %0L a|dwesnod  99g'0 220 A A anN €S1°0 0€2-HL
£L1dTv s|dwes aidweg 220 o'l 1810
H1OSI 80£80°0 ot dipp0 L0/ 81O %0/ adwes/nd  ¢€50 S20 T ALY anN 05600 822-H1
OLTWMIrG Qi 8a weday VY LTNMIT BP0 YI0M S0EGeEo  yojegq
Jo19a33q Atewiig az|s azig ajeq daid uasnlolasy (1HNauo | Ae7uondy (s € Juaoun (sZ)soug jenp 1insay Jajoweled
‘pouiaw Aleuy 1onbiy eg |ejoL ‘sishjeuy ‘Dawnsy PIBIA Yunidg  ‘vawloaw lejor wno)
"ON yoreq ‘al ejdwes weld Aq pelepiQ ZLL# WaAl - Ajjeny J1y uolbuLa)
HIv H3Ld Xuey 1'ON 200 1180-d :qg| a|dwes i)
WY 00:00:8 800e/8L/Ct ‘918 pPIAIRI9Y llgys :"ON uodey €-6/200279r :opN ajdwes-107
WY 00:0F- L1 9008/8¢/L L :ajeq uoloaljo) 0ocee Das puelydiy 1S ouweN gqet

STL RI CHLAND



2002V 1'SA

"2IEMIJOS UEDS Bruwed £q PaYIUIP! J0U J0 LIDdU[] [BI0], 10 BPIASPIN 3Y) UBL) SSI ST BLIDILID T “B1I33L1) Sup || 3404E P312310p 101 Inq 10] PIZA[RUY - [0 (IN QueiguoyLSIds

"SWN|OA pue ‘piaIA ‘Aouaioiyd sidwes ayy Ag paisnipe “yuejq Jo punciBbyoeq JuSWNSUl U0 paseq [9A3T UOISIIAQ ‘UORIANAA - IT1vaW|daw puelyaIy 1S
SSlugunuoe)

mEEmw

€ is)nsey 1o Jequny

SLidY a|dueg 0 0'L 906000
H10SI ol oL d 24:%0 20/%/1 0 %96 ajdwes/1nd €200 ZLoo 000070 aN 000000 2ET-HL
S/id1Y 9dweg ajdweg 0 0l 82L00
H10SI 0t oL d 2970 LO/F/L 0 %95 gjdwes/od  50$0°0 £1070 €100 aN 6000000070 0£g-H1
G/idV s dwes  gjdweg 180~ 0L €E£100
H10SI 0 0 dpv0 2000 ¥L0- %95 sjdwes/nd  12¥0°0 100 ¥10°0 aN  LLS00°0- 822-HL
avioLXIr :Ql 9q voday YVLOLXI 49P40 MOM S0Z5SE9  tyoleqd
1019919Q Arewng sz1g 2z slegdeid  peomornsy  PRIA 1a49 27 {s 2)uooun (sz)iouz [BNO  wns3y felpluesed
‘poyiap Ajeuy lonbily eg |ejo) ‘sisfjeuy ‘Oannsy ‘Qqunidy  ‘vawloaw jejoy uno)
d3alid  ixunepw L1eve :-oN Moday 502-00001219r :-ON °jdwes-101
00gee Das PUElYOIY 1S :9WeN qe’
S1TNS3Y MNVYg
/0-uer-21 :ayeq

I NdO4

12

STL RI CHLAND



c002Y L'SA

“3AEMIJOS TRIS Bunued Aq PIYHIUIPI J0U 10 1193U[] [B10 |, 10 RPIA/IPIAL Y} UBY]J $S9] ST BLIDILID JRUT'] "BLDILD Suniau] 340ge pa1a3)ap jou 1nq o] pazi[euy - [end) (IN AueiguodLsids

‘awnjoA pue ‘plaix ‘Kouanoiy3 sidwes ayy Aq paisnipe sjuelq 10 puncibyoeq JUWNNSUL U paseq [aAaT UoISIdag ‘uoilaRd - 97'vanloaw pueysiy 11s
ISjuUswwo)

301049

m_aEmm.i

a|dwesg

-

:s|nsay JO Jaquinn

v80- 002 69000
00063 viel ol BEELL JO/EL/L BLO- %001 ajdwes/iod 1880070 8000 8£00°0 aN  651000- VHJd TV
avizZLxr Q1 gq voday YYLZLXr 48P40 YoM apgsseo  tyoleg
loyeiag Aewd szig ang sjegdaid  peoniolnsy  PRIA 1a4o o7 (s T Jusoun (sZ)ioug [BND NSy pleled
‘poyaiy Aleuy 1onbiy es |ejoL ‘s|sAjeuy ‘oannsy ‘“unidy  ‘vawloaw lelo) wnod
H3alnd xuen LIZ¥E 1 ON Modoy 902-000012719r :'oN 9|diues-101
oogee Das PuejydIy 1S ‘QweN qen
S11NS3H MNVIg
L0-uer-/1 ajeq

Il NHO4

13

STL RI CHLAND



2002V +'SA

por9ana( 1ieuy ‘o [enby - Sy = VEIBUdETLSIA

‘awn|oA pue ‘piaiA ‘Aoua1a13 aidwies ayy Ag paisnipe “uelq 1o punoiBbyoeq JUSWNIISUL uc paseq jaAdT UOISIaaQ ‘uoNdAleg - 21'vawid>an puelyIIH 1S
SIRuIuo)

0L Si1e00

| isynsay Jo J8qunN

JWEOSY gidwes  ajdwesg (+'9)
L2063 0t 01 des:to Lo/el/L (g5) %, 6 aidwesnDd  S¥20°0 ZLo 060°0 = £€6£°0 9z2-vd
g8vLy1Xr :01 aq Hoday YYLPLXT 43P0 NIOM 802SSE9 :udleg
Joyoa18q Aewlid azIs azIg ajeq daid 1M99MI0LASH PI3A 1049 27 (s Z 4ooun (sg)ioug Ieno jnsay Jasweied
‘poylap Aleuy 1onbiy es |ejoL ‘sishjeuy ‘oannsyd ‘wndy  ‘vawioaw lelol wuno)
H3Ld e Z12rE :'oN Hoday 802-000012719r :-oN ®|dwes-j07

00Eee Bas puejyoiyg 11s 2uweN qeq
SL1TNS3H MNV19

l0-uer-L1 :ajeq

I N O4

14

STL RI CHLAND



2002V L'SA

-31EM1J0S UEDS BUIMES £ PAYIUIPI JOU 10 11adUr] |10, T0 vPIA/PIA 94} UBY} SSI[ ST BLISILI) JIUI] “BLIILID Sunmu| 3Aeqe pajddlap 10U Ing 1oj pazijeay - [endy (N yuelgyayiisids

‘aWinjoA pue ‘piaiA ‘Aouaioiyg aidwes ays Ag paisnipe “yue|q Je punoibyoeq juawnnsul U0 PASEQ |24 UCISIBQ ‘Uo1IRIIBQ - Mvanloam pue|yaiy 11S
SJUBWIWOD

L

1s3INsay Jo Jaquunp

8r0do sidwes  o|dwes (6°1) b€ 211000
0063 10716} 0l e 60:/0 Z0/9L/L  S¥0 %98 sidwesnod  £2200°0 £1000 gloo0 aN 221000 gee-vy
avigrar :al 8a Woday VY LOLXT 43PI0 HI0M 60Z5SES ‘udled
1019818 Arewng azis azis sjeadeid  ueamopasy  PIRIA 1ado 2 (s € Jsoun (sZ)ionug IENO  unsay lajoweled
‘poylay Ajeuy lonbily  es|eloL ‘sisheuy ‘OanAsSY qunidd  ‘vawloaw feloL wnog
H3lld xinen Zieve :'oN uodey 602-00001219r :'ON 2]dwes-107

00cee Has puelyaly 11s ‘swieN qeT
S1TNS3H MNV19

L0-uer-L ereq

I NHO4

15

STL RI CHLAND



©
—

2002V L'SA

pa1M( NLjeuy ‘o], (enby - SINIJH = 52142y 1LSIds

0CCIN ISNV 4q pauyap se [-(paddxgamsay) - seig puelyoIy LS
S]UatlWoy

I iSHNSaY Jo JaquinN

9/1d1v sjduies 00 o€l ‘0L :spwi 29y
H10SI ot d t:v0 L0/F/L %66 800 4" %ECEL sjdwespod  11£0°0 LE°0 FAN0) = 081 0€e-HL
SOLOIX1C :0183d Woday AYLOLXTC 4940 HIOM S0255€9 ‘udneg
Jojaeeg Asewiid o215 ajeq daud selg mou papadyy  pRIA Hun vanloaw (s z)ueoun (sz)iouz |enp unsay Ja1oweled
‘poyilaw Ajeuy 1onbiy ‘sishjeuy ‘124020  parradxyg uoday |ejo1 wuno)
H31md xHel /1gye : OoN Moday S02-00001219r :"ON 3|dwes-107
00eee Das puejyoiy 11s PweN qen

S17NS34d SO
lo-uer-z| :ejeq I NWHOAd

STL RI CHLAND



Y0L0dD sidweg

1°0-

2002V L'GA

pa13933(q AhjRuy ‘o, [Pbi] - ST = $7YoyILSIcM

‘OE'€IN ISNV £q pauyap st [-(powadxgamsang) - seig PUBJYIIH 1S
SjUBWIWOD

‘S 29y

i

:S)NSAY JO IBQUINN

0'0063 ¥9¢l BGG: L L0/PL/L %086 1100 €980  %00°00L @dwesnod 208000 1800 £20°0 = 92€'0 YHJV
SOlzixr :al8d woday AYLZLXIC 49PIO MOM 90255€9 :yoleg
Jopereq Arewd 7215 ajeq daid serg 113010} parradxy PISIA nun vawloaw (s z)uasup (sg)louzg (enp ynsay Ialawesed
‘poyiaw Ajeuy 1onbipy ‘sish|leuy ‘KI3A03ay  papdadxy uoday e101 Junos
H3lmdg xien L1Z¥E :°ON Moday 902-00001L219 :"oN 9|dweg-10
0oEee :03as pue|yoty 1.LS :dwepN qeT
S11NS3H SO1
£0-uer-Zi leyeq

Il WHO4

17

STL RI CHLAND



| VNdOSY

m_a.Emw

2002V L'SA

PoL( MUY ‘O L (enby - SINTJNY = SOYIYTLSIdL

OUEIN ISNY Aq pouyop se 1-(papadxyamsay) - seiy pue|yaIy 11s
:SJUWIWOY

| :S}INSay Jo Jaquiny

00 "0EL 0L SHw o8y
1’6063 0t d 2510 20/€1/L %86 1200 8t  %B8S0LL @8dwesadnd £290°0 IE'0 510 = SE'L 9zz-vd
SOLY1XTr :alaq uoeday AYLPLXIT H8PI0O NIOM BOZSSE9 ‘udleg
Joyoalaq Aletuild azig ajeq daig serg 10U pavadxy Pi9IA wun vanloaw (s g)ueoun {(sg)iougz |enp nsey J1913weled
‘poyiay Aleuy onbyy ‘sisAjeuy ‘A194003y  papdadxyp poday 1elol juno)
H3L1H xuyen 212r¢ - ON Hoday 802-000012719" :"oN 2|dweg-107
00gEe :Das puelysiyd 1S :QweN qgeT

LO-uer-/1 :ajeq

S111NS3d SO
I WHO4

18

STL RI CHLAND



£0-

2002V 1'SA

papRR( NLeUY ‘oL [enby - SINTIAA = saTyoHLSIdl

0L EIN ISNV Aq pauydp se [-(papadxamsoy) -  seig pue|yaIyd "Us
ISJUaWIWOD)

‘0EL 0L

| S)nsay jo JaquinN

18]200=(3] o|dweg ‘“m:E‘_._ oomJ ‘
0'¥063 €105 B 60:L0 LO/SL/L %1l 1000 [EE0°0  %lLl'96  ®8jdwes)nd 52000 6£00°0 82000 = 6£¢00 822-vy
SOLSLXr :dl aa Hoday SYLOLXIC 2P0 NIOM 60255E0 :yojeg
lopereqg lewnd szIg ajeq daid serg weoup)  pawadxy  pfalA nun vawloaw (sghesun  (sz)ioeu3 |enp  ynsey Jsjowe.ed
‘poyan Ajeuy 1onbiy ‘sishjeuy ‘A1sa003y  papadxyy uoday 1ejoL unod
H3101d xuen \lgve ' 'ON Hoday 602-00001219" :"ON 9|dwes-107
0oeee 0das pue|yoly 118 :aweN qen)
S11NS34 SO71
L0-uer-/| tareq

I WHO4

19

STL RI CHLAND



STL RI CHLAND

CHAIN OF CUSTODY

20



MOVE FHL NO JHV SNOILONHLSNI "ATWHId SSTHA ANV MNI ¥Ov19 ‘N3d LNIO4T1vE v 38N

Q7314 - JOYNICAT0D » LINIWIDVNVIN VIVO ~ HNId s 1di303H 8V - AHVNVD » 30id LO3rOHd - ALIHM NOILN8IY1SIa

. L ,w.,,?.mm_m::z DNIddIHS © . H3EN0D
: o
WL | 3iva :AB A3INYNL3Y aHOO3H
. / "7
. L »
R 0% W Vit &0
. \ -
T W.OO_ R J@V%NN/ ] D)@ K ¢
Ty ? —d ’ ﬁ " T e L &
: R ! ' N ,
‘ i - Iwe | 3Jiva A Q3HSINDNTIY | 3w | 3iva ‘ :A8 43N203Y
R P
:(orq uo BloU 26S) SINIWNOD @’ 437000 | “IWir - | "Fivad T xn>m\nmw<m4m¢ k'l meom._._oo
———— ' ol
———— 60
—— 80
—— 10
—_—— 90
——- ” S0
. ! ¥
3 EA
- .‘ H B
-—-- \ w L LN ETTREVER T TN S A LI
——— . o st o . - ) £0
T N SEI apg e 1 R e
T P SR T ! ”.x ﬁ . ’ o _ 10
3| o | 8 8 & g% 23 | 3RS |88 i
m ND3a | mm\ o | z a3Lsanoay mE R "»3 |ER| 2T | 3w 3duvo z
Cod)y F Big SISATYNY 3 5= ZF o@ Tl - FdWYS o
g | Hid30 B ; g ‘ 5 (2% pr NOILD3TI0D
NAI17 K Q1= SURWAV T I35 L EZ D —o#z3 == 2\ 91 1 S/ KERSEE=IEL E NN
=l 2B 5 - - - HFEWNN 103roud
R R R AL S Al T S '$S3HAAY ¥ IWYN AHOLVHOEV] T i3yN 103r0Yd
100b-L95-709 XV / 0005-L9S-Z09 T80P-8€6-20L XV 1 0800-8€620L £ {7/ "7 9015-¢88-50L Xva/ 81 17-E88-5LL
P00S8 ZV “Xiuaoyg 70168 AN ‘sedap se s 90L68 AN ‘A117) uosie)
oL 200§ NG/ pang uoiulysem Jseq 107 [ $TZ 2NNG / peoy wiejunoly Suuds M S7vr [ C £51 aing / peoy woH $97¢ [

OFEE
‘'ON 002D dd023d AQOLSND 40 NIVHO Sy 207 7/ THAATVD ANV NAOYL

21

STL RI CHLAND



STL RI CHLAND

STI

Sample Check-ip List
Date/Time Recetyed: /2 180 p §o0O
. \\

Client_’ E&C . SDO#_ T3 300 NAT) sapyg, NA Y]
) A ’
L. . . _ \
Work|[Order Number; U ¢ £ L IE2 7 5 Chain of Custody 4 &)&f\‘\L ((
Shipping Container ID; Alr Bil] ¢
——

1 Custody Seajs op shipping container intyctn

2, Custody Seals dated apqg signed?

3. Chain of Custody recorg present? v VN
| \ ® [ No (]
4, Cooler tentperature. NA/[/] 52V¢Hnjculirc/paclcing Materia]g ;o NA LY w ()
S d ¢[ID
¢ | Number of samples in_sbipping Contziper, o

YA Samplcholdmg,ﬁmcs exceéded)

N/\)/] Yes[) Nop)
8, Samples have:

—_tape

’ : hazgrg labcls
custody sea] .
_— Y seals —£-8PPropriats SRIples Jabe)g
9, Samples are:
' in good condifion rkiny
. broken }ic g
L T o ave air bubbleg
. 7 (Only for Samples Tequiring head space)
10, Sample pH taken? NAM PH2 (] pH>2 1) adjusted pyy 0]
11, Sample Locaﬁon, Sample Collector Listedy * .
*For docu.mcntarion oaly, No Correetive actinn Needed, ‘ ch No [
12, Were any anomalies {dentified g $ample receijpy Yes [} Nog)

13, Deseription of ahomalics (include $ample numbers),

R

Sample; Custodian:

*
E“

Client Ifformed on, by Person contagyeq

[ ] Ne ?C!fon necessary; process as iy,

Project Manager ) ’ Dafc\‘ﬂ 22
) i

L$-023,12/05, Rey, 6
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Data Review/Verification Checklist
RADIOCHEMISTRY, First Level Review

1/9/2007 4:52:17 PM

Lot No., Due Date: J6L200275; 01/16/2007

Client, Site: 536403; AIR MONITORING Yerington Mine
QC Batch No., Method Test: 6355205; RTHISO Thiso by ALP

SDG, Matrix: 33300; FILTER

1.0 COC

PS RO AR

1.1 Is the ICOC page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Yy No N/A
2.0 QC Batch
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? Yy No N/A
2.2 Are the QC appropriate for the analysis included in the batch? Y‘? No N/A
2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? Yy No N/A
2.4 Does the Worksheets inciude a Tracer Vial label for each sample? ‘i? No N/A
3.0 QC & Samples
3.1 Is the blank results, yield, and MDA within contract limits? Y~? No N/A
3.2 |s the LCS result, yield, and MDA within contract limits? Yeg No N/A
3.3 Are the MS/MSD results, vields, and MDA within contract limits? Yes No ry
3.4 Are the duplicate result, yields, and MDAs within contract limits? Yes No I;I?
3.5 Are the sample yields and MDAs within contract limits? Y‘7~ No N/A
4.0 Raw Data |
4.1 Woere results calculated in the correct units? Yy No N/A
4.2 Were analysis volumes entered correctly? Yy No N/A
4.3 Were Yields entered correctly? Yes No I:I?
4.4 Were specira reviewed/meet contractual requirements? Yy No N/A
4.5 Were raw counts reviewed for anomalies? Yy No N/A
5.0 Other .
5.1 Are all nonconformances included and noted? Yes No I\:l}
5.2 Are all required forms filled out? \y No N/A
5.3 Was the correct methodology used? Y~? No N/A
5.4 Was transcription checked? Yy No N/A
5.5 Were all calculations checked at a minimum frequency? Y? No N/A
5.6 Are worksheet entries complete and correct? Yy No N/A
6.0 Comments on any No response:

i/ i
First Level Review [ v (it it Date /(& 7
ISTL Richland Page 1

24




| SEVERN S T L

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

e A
_OC Batch Number: g'/’ C;)/Qj [/@O

Review Itemn Yes (V) No (V) N/A (V)
A. Sample Analysis
1. Are the sample yields within acceptance criteria? -
2. Is the sample Minimurmn Detectable Activity < the Contract .
Detection Limit? _ e
3. Are the correct isotopes reported? : s

B. QC Samples
1. Is the Minimum Detectable Activity for the blank result < the

Contract Detection Limit? 7

2. Does the blank result meet the Contract criteria?

3. Is the blank result < the Contract Detection Limit? yd

4. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?

5. Is the LCS recovery with contract acceptance criteria? -

7. Is the LCS Minimum Detectable Activity < the Contract Detection -
Limit?

8. Do the MS/MSD results and yields meet acceptance criteria?

9. Do the duplicate sample results and yields meet acceptance
criteria?

C. Other

1. Are all Nonconformances included and noted?

2. Are ali required forms filled out?

N\

3. Was the correct methodology used?

4. Was transcription checked?

5. Were all calculations checked at 2 minimum frequency?

6. Were units checked?

Comments on any “No” response:

Date: ~ =~ //7

Second Level Reﬁewﬂ//ﬁ/ Oé C/@//—f‘- :
/

24
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1/9/2007 4:21:09 PM ICOC Fraction Transfer/Status Report

ByDate: 1/9/2006, 1/14/2007, Batch: '6355205', User: ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments
6355205

AC CalcC WoodT 12/22/2006 12:18:26

sC wagarr IsBatched 12/21/2006 10:00:48 AM ICOC_RADCALC v4.8.26

sC WoodT InPrep 12/22/2006 12:18:26 PM RICH-RC-5017 Revision 4
sC WoodT Prep2C 12/26/2006 7:15:10 AM RICH-RC-5016 REVISION 5
SC HarveyK inSep1 12/26/2006 11:16:14 AM RICH-RC-5087 REVO

5C HarveyK SepiC 1/2/2007 4:29:30 PM RICH-RC-5087 REVO

sC FABREM Sep2C 1/3/2007 7:53:42 PM RICH-RC-5039 REVISICN 4
sC DAWKINSO InCnt 1/3/2007 9:21:06 PM RICH-RD-0008 REVISION 4
sC BlackCL CaicC 1/5/2007 6:53:47 AM RICH-RD-0C08 REVISION 4
AC WoodT 12/26/2008 7:15:10

AC HarveyK 12/26/2006 11:16:14

AC HarveyK 12/28/2006 1:44:41

AC HarveyK 1/2/2007 4:29:30 PM

AC FABREM 1/3/2007 7:53:42 PM

AC DAWKINSO 1/3/2007 9:21:086 PM

AC BlackCL 1/5/2007 6:53:47 AM

—Accepting Enty, SC. siatus Change
STL Richiand Grp Rec Cnt:8
Richland Wa. Page 1 ICOCFractions v4.8.26

SICRITCHLAND 27




11612007 4:21:09 PM Rpt DB Transfer log (Batch Results)

STL Richland, Wa Calc Review v4.8.26

SDG crBatch  Rpt Db Id LotSample Client Id Matrix Received Date Sample Date
isotope Method RATst Qc  Analvsis Date Result Cnt Uncert  Tot uncer mga Lnns cxpected Yield Volumes
33300 9JLWMF10 J6L2002751 P-0809 FILTER 12/18/2006 8:00:00 11/28/2006 12:20:00 PM
TH-228 GNS1 0 1/4/2007 4:47:16 PM  4.1715E-02 9.328E-02 9.336E-02 5.004E-01 PCI/SA 0454 1.0E+0  34B7E-2
T4-230 INGSH 0 1/4/2007 4:47:16 PM  3.6184E-01  1.842E-01 1.875E-01 4 823E-01 PCISA 0454 10E+0  3.487E-2
TH-232 GNS1 0 1/4/2007 4:47:16 PM  8.0408E-02 8.99E-02 9.023E-02 4.823E-01 PCUSA 0454 1.0E+0  3487E-2
33300 9JLWMKI0 J6L2002752 P-0810 FILTER 12/18/2006 8:00:00 11/28/2006 12:05:00 PM
TH-228 9NS1 0 1/4/2007 447:16 PM  3.7185E-02 8.315E-02 8.322E-02 4.461E-01 PCI/SA 0507 10E+0  3.283E-2
TH-230 9NS1 0 1/4/2007 4-47:16 PM  1.1958E-06 8.778E-02 8.778E-02 5.275E-01 PCI/SA 0507 1.0E+0  3.293E-2
TH-232 9NS1 0 1/4/2007 4:.47:16 PM  0.0E+00 0.0E+00  8.014E-02 4.299E-01 PCI/SA 0507 1.0E+0  3.203E-2
33300 9JLWML10 J6L2002753 P-0811 FILTER 12/18/2006 8:00:00 11/28/2006 11:40:00 AM
TH-228 9NS1 0 1/4/2007 4:47:16 PM  §.5049E-02  1.227E-G1 1.23E-01 5.326E-01 PCI/SA 0.701 1.0E+0  3.308E-2
TH-230 9N 0 1/4/2007 4:47:16 PM  1.5267E-01  1.101E-01 1.11E-01 3.663E-01 PCI/SA 0.701 1.0E+0  3.308E-2
TH-232 ANSI 0 1/4/2007 4:47:16 PM  1.5267E-01 1101E-01 1.11E-01 3.663E-01 PCI/SA 0.701 1.0E40  3.308E-2
33300 SJLWMNI10 J6L2002754 000579 FILTER 12/18/2006 8:00:00 11/28/2006 11:45:00 AM
TH-228 ANS1 0 1/4/2007 4:47:16 PM  9.4517E-02 2.113E-01 2.116E-01 1.134E+00 PCI/SA 0238 10E+0  3.366E-2
TH-230 9NS1 0 1/4/2007 4:47:16 PM  5.4654E-01  3.284E-01 3.348E-01 1.093E+00 PCI/SA 0238 1.0E+0  3.366E-2
TH-232 ANS1 0 1/4/2007 4:47:16 PM  1.8218E-01  2.037E-01 2.048E-C1 1.093E+00 PCI/SA 0238 1.0E+0  3.366E-2
33300 JLXTO1AB J6L210000205 INTRA-LABBLANK FILTER  12/18/2006 8:00:00 11/28/2006 12:20:00 PM
TH-228 9NS1 0 B 1/4/2007 4.47:16 PM -5.7134E-03 6.998E-03 7.018E-03 4.205E-02 PCI/SA 0558 1.0E+0  1.0E+0
TH-230 INS 0 B 1/4/2007 4.47:16 PM  9.1874E-08  6.744E-03 6.744E-03 4.053E-02 PCUSA 0558 1.0E40 1.0E+0
TH-232 INS1 0 B 1/4/2007 4:47:16 PM  0.0E+00 0.0E+00 6.157E-03 3.303E-02 PCI/SA 0558  1.0E+0  1.0E40
33300 JLXTO1CS J6L210000205 INTRA-LAB CHECK FILTER 12/18/2006 8:00:00 11/28/2006 12:20:00 PM
TH-230 9GNS 0 § 1/4/2007 4:47:16 PM 1.8042E+00 8.746E-02 1.834E-01 3.11E-02  PCI/SA 1.8159E+00 0.732  1.0E+0  1.0E+C
8355205, **Samples Inserted | Updated | NotUpdated =>6{ 0 | 0,
“Results inserted | ReTestinserted | Updated | Notlnserted => 16 |0 | 0| O.
**Diff RptDb | Qtims => .
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Batch Nbr: 6355205

Alpha Spec, Thiso by ALP

Summary Report

, Results

1/5/2007 6:53:24 AM |

MLcC- Method Decision Level in Conc Units
MDC - Minimum Detectable Concentration
*Std - L, MDC using StdDev for Set of Blanks

Q - Qualifier, U is Less Than Lc = 1.645*TPU

All Results Displayed to Three Digits Reguardiess of Signiticants

Date/Time - mm/dd/yy hh:mm, 24hr Time

Status Meth Matrix Wrk Ord Parameter Sa Act Uncert Q Units Av ILcC IDC QC Yield RYId
Thiso by ALP Richland Standard Alplso Wo Blk Subt. 2ROC T
Cale $1 FILTER JLWMF1AA TH-228 4.17E-02 (9.34E-02) U4 PCI/SA R 1.37E-01 5.00E-01 ‘v""vtz/ls%
Calc S1 FILTER JLWMF1AA TH-230 3.62E-01 (1.88E-01) PCIVSA R 1.32E-01 4.82E-01 45%
Calc S1 FILTER JLWMF1AA TH-232  8.04E-02 (9.02E-02) U4PCI/SA R 1.32E-01 4.82E-01 45%
Calc 81 FILTER JLWMK1AA TH-228  3.,72E-02 (8.32E-02) U4PCI/SA R 1.22E-01 4.46E-01 51%
Calc S1 FILTER JLWMKIAA TH-230 1.20E-06 {8.78E-02) U4APCi{/SA R 1.67E-01 5.28E-01 51%
Calc S1 FILTER JLWMK1AA TH-232 0.00E+00 (8.01E-02) U4PCI/SA R 1.18£-C1 4.30E-01 51%
Calc S1 FILTER JLWML1AA TH-228 9.50E-02 (1.23E-01) U4PCI/SA R 1.81E-01 5.33E-01 70%
Calc St FILTER JLWML1AA TH-230 1.53E-01 (1.11E-01) U4PCIYSA R 1.00E-01 3.66E-01 70%
Calc 81 FILTER JLWML1AA TH-232 1.53E-01 (1.11E-01) U4PCI/SA R 1.00E-01 3.66E-01 70%
{
Calc $1 FILTER JLWMN1AA TH-228 9.45E-02 (2.12E-01) U4PCIYSA R 3.11E-01 1.13E+00-> U ’24%
Calc S1 FILTER JLWMN1AA TH-230 5.47E-01 (3.35E-01) UAPCI/SA R 3.00E-01 1.09E+00 s+ f 24%
Calc 31 FILTER JLWMNtAA TH-232 1.82E-01 (2.05E-01) U4 PCISA R 3.00E-01 1.09E+00 24%
Calc S1 FILTER JLXTO1AA TH-228  -5.71E-03 - (7.02E-03) UAPCI/SA R 1.33E-02 4.21E-02- B 56%
Calc $1 FILTER JLXTO1AA TH-230  9.19E-08 -~ (6.74E-03) U4PCI/SA R 1.28E-02 4.05E-02, B 56%
Caic St FILTER JLXTO1AA TH-232  0.00E+00 P {6.16E-03) U4PCI/SA R 9.06E-03 3.30E-02 B 56%
Calc 51 FILTER JLXTO1AC TH-230 1.80E+00 (1.83E-01) PCI/'SA R 9.83E-03 3.11E-02 & 73% 99%
~
\{} G/".rwg.(»w’ﬂ-\/
v - 927
~(1s Uncertainiti .
%C - J(nsstru?r?:nta[')r:;tlee;)ion Level in Conc Units Page 1 RecCnt:22
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Sample Identity:

Detector:

Report Date:
Acquire Date:
Tracer Nuclide:
Sample Live Time:
Bkgrnd Live Time:

Nuclide Smpl Bkg

TH-228 1
TH-229 269
TH-230 5
TH-232 1

STL RI CHLAND

Alpha Analysis Report
7-Feb-98)

JLWMF1AA

ALP171
05-Jan

TH-229

1
-07

05:29 AM
4-JAN-2007 12:37:31.89

499 minutes
999 minutes

Count
Rate
Name Count Count C/M

1 0.

2 0
1 0.
0 0

in
001

.537

009

.002

(Version:

Centrd

Energy

kev

5423.
4845.
4687.
4013.

O W N

Region

Width

keV
116.
331.
116.
115.

5
3
1
7

Left
Chnl
31le
217
190
73

Rght
Chnl
336
274
210
93

End of Alpha Region Report

(Produced by ANAL Report)
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SAMPLE IDENTIITY: JLWMF1AA

TITLE : TH BRC

DETECTOR : ALP171 1

CONFIGURATION NAME : SDISK1: [ALP171.SAMPLE]JLWMF1AA 040171237A.CN
F;1

ACQUIRE DATE of BACKGROUND: 06-DEC-2006 07:09:44

REPCRT DATE : 04-Jan-07 SAMPLE DATE: 28-NOV-2006 12:00:00
ACQUIRE DATE: 04-JAN-2007 12:37:31 CALIB DATE : 06-DEC-2006 00:00:15
PRESET LIVE TIME: 0 08:20:00 ELAPSED LIVE TIME: 0 08:19:28
OFFSET - 3502.52 keV CONSTANT FWHM : 9.33333 Channels
SLOPE . 5.77229 keV/C SENSITIVITY : 3.00000 Std Dev's

QUAD COEFF : 8.307370E-05 keV/C"2 SUM SENSITIVITY: 1.00000 %

STL RI CHLAND



Sample Identity:

Detector:

Report Date:
Acquire Date:
Tracer Nuclide:
High Counts Limit:
Sample Live Time:
Bkgrnd Live Time:

Nuclide Smpil Bkg

Alpha Regions Report

(Version:

JLWMF1AA

ALP171 1

04-Jan-07 09:11 PM

4-JAN-2007 12:37:31.88%

TH-229
36
499 minutes
999 minutes

Count
Intrsct Rate

Name Count Count Count C/Min

PO-208 -9999 -999
PO-209 247

PO-~-210 -9999 -599
AC-227 -9999 -599
TH-227 -5999 -999
TH-228 -5999 -989
TH-229%9 247

TH-230 -9599 -999
TH-232 1

U-232 -9599 -999
U-234 -99599 -999
U-235 4

PU-236 -9959 -999
NP-237 -959585% -999
PU-238 -9999 -999
U-238 -9955 -999
PU-232 -9959 -599
AM-241 -9999 -999
AM-242M -9599 -999
CM-242 6

PU-242 247

AM-243 -9999 -999
CM-244 -9999 -999
CM-246 -9999 -999
CM-247 247

CM~-248 -9999 -999

STL RI CHLAND

9 ¢ -10.010
2 0 0.4393
9 0 -10.010
9 0 -10.010
9 0 -10.010
9 0 -10.010
2 0 0.493
9 0 -10.010
1 0 0.001
9 0 -10.010
9 0 -10.010
0 2 0.008
9 0 -10.010
9 0 -10.010
9 0 -10.010
S 0 -10.010
9 0 -10.010
S 60 ~10.010
9 0 -10.010
1 0 0.011
2 0 0.493
9 0 -10.010
9 0 -10.0C10
9 0 -10.010
2 0 0.493
9 0 -10.010C

Centrd
Energy

keV

5162.4

4930.
5351.
6085.
6085.
5470.
4892.
4735.
4060.
5367.
4822,
4445,
5815.
4835.
5546.
4245,
5204.
5533.
5254.
6160.
4548 .
5322.
5852.
5434.
4917.
512e6.

FYoWwwoNMWERERRFRFUUVMUNWERJIJUINO-JOOW-J

8-Oct-91)

POmE AW

Region
Width
keVv
279.
279.
279.
274.
274.
279.
279.
278.
283.
279.
278.
278.
280.
278.
279.
283.
273.
2789.
279.
52.
279.
279.
280.
279.
278,
279.

WO WO UMMOUNhWVOWOUNRARERLOUNMNTHDOOWXWOWWO O

Peak Identified

Flags Key

Peak Intersect
Single Non-peak Intersect
Multiple Non-peak Intersect
High Non-peak Sample Count
Altered via ALP-RGN-EDIT

Left
Chnl
262
216
295
421
421
315
216
189
72
298
204
139
374
206
328
104
270
326
278
445
216
290
381
309
216
256

End of Alpha Region Report
(Produced by Alp rgn cnts)

Rght
Chnl
310
264
343
468
468
363
264
237
121
346
252
187
422
254
376
153
317
374
326
454
264
3138
429
357
264
304

Left

Wdth

Mult

[oNeReReNoeRlellelolollololall ol el o R ol o i o o il o R o R R R ]

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Rght
Wdth
Mult
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

oo oloNoloNoNoNoBoNeNoReReoBohoNoBololNelNelalallollole

=
2n 2w

=
—

MEREEZUVURERE2RR

=

]

38



Detector:

Report Date:

Acquire Date:
cnt F Chn Cnt F Chn
1 0 51
2 l 52
0 3 0 53
0 4 0 54
o] 5 0 55
[¢] 6 0 56
0 7 o] 57
Q 8 0 58
Q 9 0 53
0 10 [ 60
0 11 0 61
0 12 0 62
0 13 0 63
o] 14 0 64
Q 15 0 65
0 16 0 65
1 17 0 67
o} 18 0 68
o} 19 0 69
o 20 0 70
o] 21 0 71
0 22 0+ 72
0 23 o+ 73
0 24 0+ 74
o 25 0+ 75
0 26 0+ 76
4 27 o+ 77
0 28 0+ 78
Q 29 0+ 79
0 30 1+ 80
0 31 0+ 81
0 32 0+ 82
o} 33 0+ 83
0 34 0+ 84
Q 15 0+ 85
0 38 0+ 86
0 37 0+ 87
0 38 9+ 88
0 33 0+ 89
0 40 0+ 90
o] 41 0o+ 91
0 42 o+ 92
0 43 0+ 93
0 44 0+ 94
0 45 0+ 95
0 46 0+ 96
o 47 0+ 97
0 48 0+ 98
0 49 0+ 99
0 50 0+ 100
STL RI CHLAND

Sample Identity:

Alpha Spectrum Listing

{Version: 29%-Jun-92)

JLWMF1AR Flags Key
ALP171 1
04-Jan-07 09:11 PM Intersect Regi

4-JAN-2007 12:37:31.89 Non-Intersect Regi

Cnt F Chn ¢Cnt F Chn Cnt F Chn Cnt F Chn Cnt F Chn Cnt F
0+ 101 0@ 151 0+ 201 5@ 251 0@ 301 0@
0+ 102 0@ 152 0+ 202 3@ 252 0@ 302 0@
0+ 103 0@ 153 0+ 203 5@ 253 0@ 303 0@
0@ 104 0+ 154 1@ 204 3@ 254 0@ 304 Oe
0@ 105 0+ 155 0@ 205 5@ 255 0@ 305 sl
0@ 106 1+ 156 1- 206 3- 256 la 306 0@
0@ 107 1+ 157 0@ 207 2@ 257 0@ 307 0@
0@ 108 0+ 158 0@ 208 5@ 258 0@ 308 0@
0@ 109 0+ 159 o@ 209 l@ 259 0- 309 0@
Q@ 110 0+ 160 0@ 210 3@ 260 0@ 310 0@
0@ 111 1+ 161 0@ 211 4@ 261 0@ 311 0@
0@ 112 0+ 162 0@ 212 3@ 262 0@ 312 oa
0@ 113 0+ 163 o@ 213 2@ 263 l@ 313 0@
0@ 114 0+ 164 0@ 214 0@ 264 0@ 314 0@
0@ 115 0+ 165 l@ 215 0@ 265 le@ 315 el
0@ 116 0+ 166 0@ 216 2@ 266 0@ 316 ulc)
0@ 117 0+ 167 le 217 2@ 267 0@ 317 i@
0@ 118 0+ 168 l@ 218 4@ 268 l@ 318 ie
0@ 119 0+ 169 1@ 21% 6@ 269 0@ 319 1@
0@ 120 0+ 170 2@ 220 5@ 270 0@ 320 0@
0@ 121 0+ 171 1@ 221 4@ 271 o@ 321 1@
0- 122 0+ 172 0@ 222 0@ 272 0@ 322 la@
0- 123 0+ 173 2@ 223 la 273 0@ 323 oe
0- 124 0+ 174 2@ 224 0@ 274 0@ 324 [sc]
0- 125 0+ 175 3@ 225 o@ 275 0@ 325 3@
0- 126 0+ 176 2@ 226 o@ 276 0@ 326 oa
0- 127 0+ 177 7@ 227 0@ 277 o@ 327 0+
1- 128 0+ 178 0@ 228 1@ 278 0@ 328 1+
0- 129 0+ 17% 2@ 229 0@ 27% 0@ 329 0+
0- 130 0+ 180 b@ 230 0@ 280 0@ 330 0+
0- 131 0+ 181 3@ 231 0@ 281 0@ 331 oe
0- 132 0+ 182 6@ 232 0@ 282 0@ 332 oa
0- 133 0+ 183 11@ 233 @ 283 0@ 333 0@
0- 134 0+ 184 8@ 234 @ 284 0@ 334 2@
0- 135 0+ 185 l4@ 235 0@ 285 0@ 335 0@
0- 136 0+ 186 12@ 236 0@ 286 0@ 336 0@
0- 137 0+ 187 lo@ 237 0@ 287 o@ 337 1@
0- 138 0 188 10@ 238 0@ 288 0@ 338 0@
0@ 139 0+ 189 l0@ 239 0@ 289 0@ 339 i@
0@ 140 0+ 180 13@ 240 0@ 290 0@ 340 1@
0@ 141 0+ 191 %@ 241 0@ 291 0@ 341 0®
0@ 142 1+ 192 4@ 242 0@ 292 0@ 342 1@
0@ 143 O+ 193 3@ 243 0@ 293 0@ 343 1@
1@ 144 0+ 194 l10@ 244 0@ 294 0@ 344 0@
0@ 145 0+ 195 10@ 245 0@ 295 0@ 345 oe
0@ 146 0+ 196 10@ 246 0@ 296 0@ 346 0@
0@ 147 1+« 197 6@ 247 0@ 297 0@ 347 1@
l@ 148 0+ 198 8@ 248 0@ 298 0@ 348 1@
0@ 149 0+ 19% 7@ 249 0@ 299 0@ 349 2@
0@ 150 1+ 200 8@ 250 0@ 300 0@ 350 2@

on:

Oon:

Chn
351
352
353
354
355
356
357
ELY:
359
360
361
362
363
164
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
isg2
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400

@

v, -

Cnt F
1@
1@
2@
2@
i@
0@
2@
0@
0@
0@
0@
0@
o@
0@
1@
0@
il
0@
0@
0@
bl
0@
0@
0@
0@
0@
1@
0@
ce
0@
0@
o@
1@
0@
0@
o@
0@
o@
o@
0@
0@
0@
o@
0@

0@
la
2@
0@
0@

Chn
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
413
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450

Cnt F
1@
1@
o@
c@
0@
o@
l@
1@
[oc]
el
¢le]
0@
1@
el
0@
o@
ce
0@

(=2 S N T VS B VE R = N B VR = I R Y = T B T = S~ N - S SR = S o B = B« T = B = B S S S o B =

Chn
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
4862
483
484
485
486
487
488
489
490
491
492
493
454
495
496
497
498
499
500

Ccnt F

N O O C o Cc o o O C S B

Chn
501
502
503
504
505
506
507
508
5089
510
511
512
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VMS Peak Search Report V1.9 Generated 4-JAN-2007 21:11:17

Configuration : SDISK1l:[ALP171.SAMPLE]JLWMF1AA 040171237A.CNF;1
Analyses by : ALPHA V1.8
Sample title : TH BRC
Sample date : 28-NOV-2006 12:00:00 Acquisition date : 4-JAN-2007 12:37:31
Sample ID : JLWMF1AA Sample quantity : 0.00000E+00 SAMPLE
Sample type : disk Sample geometry
Detector name : ALP171 1 Detector geometry:
Elapsed live time: 0 08:19:28.00 Elapsed real time: 0 08:19:28.00 0.0%
Start energy : 3519.84 keV End energy : 6479.71 keV
Sensitivity : 3.00 Sum Sensitivity : 1.00
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $Err Fit
i1 0 4852.80 247 0103.50 240.02 216 48 8.24E-03 6.4
2 0 6108.10 6 0 34.63 448.50 445 9 2.00E-04 40.8

STL RI CHLAND 40



VMS Nuclide Identification Report V3.0 Generated 4-JAN-2007 21:11:20

Configuration
Analyses by
Sample title
Sample date

Sample ID

Sample type
Detector name
Elapsed live time:
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

SDISKLl: [ALP171.SAMPLE] JLWMF1AA 040171237A.CNF;1

ALPHA V1.8,PEAKEFF V2.2,NID V3.3
TH BRC
28-NOV-2006 12:00:00 Acquisition date

JLWMF1AA Sample quantity

disk Sample geometry

ALP171 1 Detector geometry:

0 08:19:28.00 Elapsed real time:
80.00 keV Half life ratio

No Systematic Error

Spline Efficiencies at
70.00

Summary of Nuclide Activity

Total number of lines in spectrum 2
Number of unidentified lines 0
Number of lines tentatively identified by NID 2 100.00%
Nuclide Type NP
Uncorrected Decay Corr Decay Corr 0-Sigma
Nuclide Hlife Decay PCI/SAMPLE PCI/SAMPLE 0-Sigma Error %Error Flags
PO-209 102.00Y 1.00 0.000E+00 0.000E+00 0.000E+00 0.00
Total Activity 0.000E+GO 0.000E+00
Nuclide Type AP
Uncorrected Decay Corr Decay Corxr 0-Sigma
Nuclide Hlife Decay PCI/SAMPLE PCI/SAMPLE O0-Sigma Error %Error Flags
TH-229 7340.00Y 1.00 O0.000E+CO 0.000E+00 0.000E+00 0.00
CM-242 162.80D 1.17 0.000E+CO 0.000E+00 0.000E+0O 0.00
PU-242 3.73E+05Y 1.00 O0.000E+00 0.000E+00O 0.000E+00 0.00
CM-247 1.56E+07Y 1.00 O0.000E+0QO 0.000E+00 0.000E+00 0.00
Total Activity : 0.000E+00 0.000E+00
Grand Total Activity : 0.000E+CO0 0.000E+00
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

STL RI CHLAND

4-JAN-2007 12:37:31

0.00000E+00 SAMPLE

0 08:19:28.00 0.
1.00
0.00 %

Peak Energy

o

41



ITRD PEAK TEST REPORT

(Version 16-May-94)

Configuration: §$DISK1:[ALP171.SAMPLE]JLWMF1AA 040171237A.CNF;1

Peak Left Rght
Energy Chan Chan
4892.79 216 264
6108.10 445 454

STL RI CHLAND

Peak Total
Area Counts
247 245
6 5

End of Report

Diff/
StDev
0.13
0.41

Overlap Multiplet
Counts Diff/StDev

42



Samp

le Identity: JLWMKI1ARA

Detector: ALP171 2

Report Date: 0

Acquire Date:
cer Nuclide: TH-229
499 minutes
999 minutes

Tra
Sampl
Bkgrn

Nucli
Name
TH-228
TH-229
TH-230
TH-232

e Live Time:
d Live Time:

de Smpl Bkg
Count Count

1 1

310 4

1 2

0 0

STL RI CHLAND

5-Jan-07

05:31 AM

7-Feb-

4-JAN-2007 12:37:31.89

Count

Rate

C/Min
0.001
0.617
0.000
0.000

Centrd
Energy

keV
5423

4687

.2
4845.3

.7
4013.0

Region
Width
kev
113.
344.
112.
112.

=R

Alpha Analysis Report
(Version:

98)

Left
Chnl
320
217
189
69

Rght
Chnl
340
278
209
89

End of Alpha Region Report

(Produced by ANAL Report)
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SAMPLE IDENTIITY: JLWMK1AA

TITLE : TH BRC

DETECTOR : ALP171 2

CONFIGURATION NAME : $DISK1:{ALP171.SAMPLE]JLWMKlAA_O40l71237B.CN
F;1

ACQUIRE DATE of BACKGROUND: 06-DEC-2006 07:09:44

REPORT DATE : 04-Jan-07 ) SAMPLE DATE: 28-NOV-2006 12:00:00
ACQUIRE DATE: 04-JAN-2007 12:37:31 CALIB DATE : 06-DEC-2006 00:00:27
PRESET LIVE TIME: 0 08:20:00 ELAPSED LIVE TIME: 0 08:19:28
OFFSET : 3540.83 keVv CONSTANT FWHM : 10.50000 Channels
SLOPE : 5.58786 keV/C SENSITIVITY : 3.00000 Std Dev's

QUAD COEFF : 1:042640E-04 keV/C"2 SUM SENSITIVITY: 1.00000 %

STL RI CHLAND



Sample Identity:
Detector:
Report Date:

Acguire Date:

Cnt F Chn Cnt F Chn

1 0 51

2 0 52
0 3 0 53
0 4 a 54
0 5 0 55
0 6 0 56
0 7 o] 57
0 8 o] 58
0 9 0 59
0 10 0 &0
1 11 0 6l
0 12 0 62
o 13 0 63
0 14 0 64
Q 15 Q 65
0 16 Q 66
o] 17 0 67
¢] 18 o} 68
0 9 ¢} €9
0 20 0 70
o 21 0 71
0 22 0 72
0 23 0 73
0 24 0 74
o] 25 0 75
V] 26 Q 76
o] 27 0 77
0 28 o] 78
V] 29 0 79
0 30 0 80
0 31 0 81
o] 32 o] 82
o] 33 [ 83
0 34 ] B4
0 35 0 85
¢ 36 0 86
0 37 0 a7
0 38 0 88
0 39 0 89
0 40 o] 50
0 41 o] 91
o 42 0 92
0 43 0 23
[ 44 Q 94
o] 45 0 25
0 46 o] 96
0 47 o] 97
o] 48 0 o8
0 49 0 99

STL RI CHLAND

Alpha Spectrum Listing

for Spectra Not Processed by Alp_rgn_cnts

JLWMK1AA

ALP171 2

04-Jan-07 08:58 PM
4-JAN-2007 12:37:31.89

Cnt ¥ Chn Cnt F Chn Cnt F Chn

0 101 0 151 ]
0 102 0 152 0
0 103 0 153 0
0 104 0 154 0
9 105 0 155 0
0 106 0 156 0
0 107 0 157 0
0 108 0 158 0
0 108 1 159 0
¢ 110 0 160 0
¢ 111 0 161 0
0o 112 c 162 3
0 113 1 163 o
0 114 0 184 ]
o 11i5 0 165 0
0 1lis 1 166 1
o 117 0 167 1
0 118 0 168 2
0 119 0 169 0
c 120 0 170 1
0 121 0 171 1
o 122 o0 172 1
o 123 0 173 3
o 124 0 174 1
0 125 1 175 2
o 126 0 176 3
o 127 o 177 3
0 128 o 178 2
0 129 0 179 3
0 130 0 1890 4
0 131 0 181 8
0 132 1 182 8
¢ 133 1 183 7
0 134 0 184 10
0 135 0 185 7
0 136 0 186 7
0 137 0 187 12
0 138 0 188 12
0 138 0 189 9
0 140 0 180 3
0 141 0 151 10
0 142 0 192 11
1 143 0 193 14
0 144 0 194 5
0 145 0 195

0 146 0 196 13
0 147 1 197 7
0 128 0 198 7
0 129 0 199 6

201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
2315
238
237
238
239
240
241
242
243
244
245
246
247
248
249

Cnt F

H O © D0 O O © O O 0 00O 0 Q0 0 0 F 0 o O 0 = F © B W kb oW R oW oW HE N W N R N S ;Mo e a0 O

(Version:

Chn
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276

278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299

29-Jun-92)

Flags Key

Intersect Region:

Non-Intersect Region:

Cnt F Chn

S = O 0 0 0 O 0 0 0 o0 0 0 Cc 0 0 0o o000 o000 o o0 PP 0O o0 00 o0 OO P O P Mo O O PP P o H O O oo o O O O

301
302
303
303
305
306
307
308
309
310
311
312
313
314
315
3le
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
3132
333
334
135
336
337
338
339
340
341
342
343
344
345
346
347
348
349

¢nt F Chn

HoOF O H O F O O O © B oK MO o oM O O Q2 = 0 0 0 KK o O 0O O +FBH O O 0O 0O 0 +HF O O o0 000 0 0o 90 O - 0O o O O

351
352
353
354
355
356
357
3s8
359
360
36l
362
363
364
3165
366
367
368
363
370
371
372
373
374
375
376
177
378
379
180
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399

@

+,

Cnt F Chn

o 0o 0O 0O 0O 0O O 0 0 0 0 o0 o0 6 600 o0 o0 o D0 o0 cC 0O o0 cC 0 00O 00 H QM o Q@ W H NP ORNWOoONMo o

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449

Cnt F Chn

W N = N QO QO = R 0 0O +H o D R o O OO oo o 0 0 e o o o 0 0 = o - o0 rF o0 0 0 0 c 0o 0 o o - O

451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499

Cnt F

o O Q0 O O © R BN oW e

Chn
501
502
503
504
505
506
507
508
509
510
511
512
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VMS Peak Search Report V1.9 Generated 4-JAN-2007 20:58:08

Configuration : SDISK1:[ALP171.SAMPLE]JLWMKI1AA 040171237B.CNF;1

Analyses by : ALPHA V1.8

Sample title : TH BRC

Sample date : 28-NOV-2006 12:00:00 Acquisition date : 4-JAN-2007 12:37:31
Sample ID : JLWMK1AA Sample guantity : 0.00000E+00 SAMPLE
Sample type : disk Sample geometry

Detector name : ALP171 1 Detector geometry:

Elapsed live time: 0 08:19:28.00 Elapsed real time: 0 08:19:28.00 0.0%
Start energy : 3557.59 keV End energy 1 6429.15 keV
Sengitivity : 3.00 Sum Sensitivity : 1.00

No peaks were found

STL RI CHLAND 48



VMS Nuclide I

Configuration
Analyses by
Sample title
Sample date
Sample ID
Sample type
Detector name
Elapsed live
Energy tolera
Errors propag
Efficiency ty
Abundance lim

Summary of Nu

**x%x*% There ar

Flags: "K"
IIEII

STL RI CHLAND

dentification Report V3.0 Generated 4-JAN-2007 20:58:11

$DISK1: [ALP171.SAMPLE] JLWMK1AA 040171237B.CNF;1

ALPHA V1.8,PEAKEFF V2.2,NID V3.3

TH BRC

28~NQOV-2006 12:00:00 Acguisition date

JLWMK1AA Sample guantity

disk Sample geometry

: ALP171 1 Detector geometry:

time: 0 08:19:28.00 Elapsed real time:
nce : 80.00 kev Half life ratio
ated: No Systematic Error
pe : Spline Efficiencies at
it 70.00

clide Activity

e no nuclides meeting summary criteria ****

Keyline not found "M

4~-JAN-2007 12:37:31
0.00000E+00 SAMPLE

0 08:19:28.00 0.0
1.00
0.00 %

Peak Energy

ov

Manually accepted

Manually edited "A" = Nuclide specific abn. limit

49



Error Report (Date: 04-Jan-07 08:58 PM)
Program: Alp rgn cnts
subroutine: Main
Message: No trace pk or nucl
Record being processed: 7
System Status Message:

$NONAME-W-NOMSG, Message number 00000000

STL RI CHLAND
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Sample Identity:

Detector:

Report Date:
Acquire Date:
Tracer Nuclide:
Sample Live Time:
Bkgrnd Live Time:

Nuclide Smpl Bkg

Name Count Coun
TH-228 3
TH-229 363
TH-230 3
TH-232 3

STL RI CHLAND

Alpha Analysis Report
(Vergion: 7-Feb-28)

JLWML1AA

ALP171 3
05-Jan-07 05:31 AM
4-JAN-2007 12:37:31.89
TH-229
499 minutes
999 minutes

Count Centrd Region

Rate Energy Width Left
¢ C/Min keVv keVv Chnl
3 0.003 5423.2 119.5 308
2 0.725 4845.3 370.0 211
1 0.005 4687.7 119.3 185
1 0.005 4013.0 119.0 72

Rght
Chnl
328
273
205
92

End of Alpha Region Report

(Produced by ANAL Report)
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SAMPLE IDENTIITY: JLWML1AA

TITLE : TH BRC

DETECTOR : ALP171 3

CONFIGURATION NAME : $DISK1: [ALP171.SAMPLE]JLWML1AA 040171237C.CN
F:1

ACQUIRE DATE of BACKGROUND: 06-DEC-2006 07:09:44

REPORT DATE : 04-Jan-07 SAMPLE DATE: 28-NOV-2006 12:00:00
ACQUIRE DATE: 04-JAN-2007 12:37:31 CALIB DATE : 06-DEC-2006 00:00:42
PRESET LIVE TIME: 0 08:20:00 ELAPSED LIVE TIME: 0 08:19:28
CFFSET . 3497.74 keV CONSTANT FWHM : 9.50000 Channels
SLOPE . 5.94170 keV/C SENSITIVITY : 3.00000 Std Dev's

QUAD COEFF : 5.386130E-05 keV/C"2 SUM SENSITIVITY: 1.00000 %

STL RI CHLAND 53"



Sample Identity:

Detector:

Report Date:
Acquire Date:
Tracer Nuclide:
High Counts Limit:
Sample Live Time:
Bkgrnd Live Time:

Alpha Regions Report

(Version:

JLWML1AA

ALP171 3
04-Jan-07

TH-229
36
499 minutes
999 minutes

Count
Nuclide Smpl Bkg Intrsct Rate

Name Count Count Count C/Min
PO-208 -89899 -999¢ 0 -10.010
PO-209 336 1 0 0.672
PO-210 -599% -99569 0O -10.010
AC-227 4 2 8 0.0086
TH-227 4 2 8 0.006
TH-228 -9995 -9999 0 -10.010
TH-229 336 1 0 0.672
TH-230 -9999 -9999 0 -10.010
TH-232 3 1 0 0.005
U-232 -9999 -9999 0 -10.010
U-234 -9999 -9999 0 -106.010
U-235 3 1 0] 0.005
PU-236 21 11 0] 0.031
Np-237 -9999 -9999 0 -10.010
PU-238 -9999 -9999 0 -10.010
U-238 ~-9999 -9999 0 -10.01¢C
PU-239 -9999 -9999 0 -10.010
AM-241 -9939 -9999 0 -10.010
AM-242M -9999 -9999 0 -10.010
CM-242 -9999 -9999 0 -10.010
PU-242 336 1 0 0.672
AM-243 -9998%9 -5999 0 -10.010
CM-244 21 11 0 0.031
CM-246 -9999 -9999 0 -10.010
CM-247 336 1 0 0.672
CM-248 -9999 -99985 0 -10.010

STL RI CHLAND

08:58 PM
4-JAN-2007 12:37:31.89

Centrd
Energy

keVv

5153.
4922.
5343.
6076.
6076.
5462.
4884 .
4726.
4051.
5358.
4813.
4436.
5806.
4826.
5537.
4236.
5195.
5524.
5245.
6151.
4939.
5314.
5843.
5425.
4509.
5117.

ANWARWOHOAOR SO OVOUTRERODOE O]

8-0Oct-91)

FPmENnHYd

Region
Width
keV
244.
244 .
245.
239.
239.
245.
244 .
244,
244 .
239.
244,
244.
125.
244.
245.
244.
244 .
245.
244 .
245,
244,
245.
125.
245,
244,
244,

OOHARP~NOOANMNWVWHFUOUNMNPFPFANNWOOODOUIORHUVTUIO O

Peak Identified

Flags Key

Peak Intersect
Single Non-peak Intersect
Multiple Non-peak Intersect
High Non-peak Sample Count
Altered via ALP-RGN-EDIT

Left
Chnl
260
215
292
415
415
312
215
189
75
295
203
140
379
205
324
106
267
322
276
427
215
287
379
306
215
254

End of Alpha Region Report
(Produced by Alp_rgn_cnts)

Left
Rght Wdth
Chnl Mult
301 0.00
256 0.00
333 0.00
455 0.00
455 0.00
353 0.00
256 0.00
230 0.00
116 0.00
335 0.00
244 0.00
181 0.00
400 0.00
246 0.00
365 0.00
147 0.00
308 0.00
363 0.00
317 0.00
468 0.00
256 0.00
328 0.00
400 0.00
347 0.00
256 0.00
295 0.00

Rght
Wdth
Mult
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

OO OO OO O0OO0ODOD OO OODODIOODOO0OO0ODDODOOOO0O

Flags

=
H

=
H

=
H

m2ZnNnn=2o=

Z W0

o 0n

WEOROURRERIE=ER
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Sample Identity:

Detector:
Report Date:

Acquire Date:

{nt F Chn Cnt F Chn
1 0 51

2 0 52

O 3 0 53
0 4 0 54
0 5 0 55
0 6 0 56
o] 7 0 57
Q 8 Q 58
0 9 o] 59
0 10 0 60
0 11 0 61
0 12 0 62
0 13 0 63
o} 14 o} 64
o 15 o} 65
0 16 o} 66
0 17 0 67
0 18 0 68
o] 19 0 69
0 20 o 70
0 21 0 71
0 22 o 72
0 23 o] 73
o] 24 0 74
o] 25 0+ 75
0 26 0+ 76
o 27 o+ 77
o 28 0+ 78
0 29 0+ 79
0 30 0+ 80
0 31 0+ 81
0 32 0+ 82
o 33 0+ 83
] 34 0+ 84
o] 35 0+ 85
¢ 36 1+ 86
0 37 0+ 87
0 38 0+ 88
0 s 2+ 89
0 40 0+ 90
0 41 0+ 91
0 42 0+ 92
0 43 0+ 93
Q 44 0+ 94
0 45 0+ 95
0 46 0+ 96
0 47 0+ 897
0 48 0+ 98
Q 49 0+ 399
0 50 0+ 100
STL RI CHLAND

Alpha Spectrum Listing

(Version: 29-Jun-92)

JLWML1AA Flags Key
ALP171 3
04-Jan-07 08:58 PM Intersect Regi

4-JAN-2007 12:37:31.89 Non-Intersect Regi

Cnt F Chn Cnt F Chn Cnt F Chn Cnt F Chn Cnt F Chn Cnt F
0+ 101 0+ 151 0+ 201 8@ 251 0@ 301 1@
0+ 102 0+ 152 1+ 202 6@ 252 0@ 302 0@
0+ 103 0+ 152 0@ 203 l@ 253 1@ 303 la@
0+ 104 0+ 154 0@ 204 5- 254 0@ 304 0@
0+ 105 0+ 155 0- 205 0@ 255 0@ 305 1@
0@ 106 0+ 156 0@ 206 4- 256 0- 306 0@
0@ 107 0+ 157 1@ 207 4- 257 0@ 307 o@
0@ 108 0+ 158 0@ 208 4- 258 0@ 308 0@
0@ 109 0+ 159 0@ 209 4- 259 0@ 309 0@
0@ 110 0+ 160 0@ 210 1@ 260 0@ 310 0@
0@ 111 0+ 161 0@ 211 5@ 261 0@ 311 0@
o@ 112 1+ 1862 0@ 212 4@ 262 0@ 312 0@
0@ 113 0+ 163 0@ 213 7@ 263 0@ 313 0@
0@ 114 0+ 164 0@ 214 5@ 264 0@ 314 O+
0@ 115 0+ 165 0@ 215 2@ 265 0@ 315 O+
0@ 116 1+ 166 0@ 216 1@ 266 0@ 316 0
Q- 117 0+ 167 4@ 217 l@ 267 o@ 317 0
0- 118 G+ 168 l@ 218 1@ 268 le@ 318 [¢]
0- 119 0+ 169 l@ 219 0@ 289 0@ 31% ]
0- 120 0+ 170 1@ 220 0@ 270 l@ 320 0
0- 121 0+ 171 0@ 221 l@ 271 1@ 321 Q
o- 122 0+ 172 S@® 222 c@ 272 0@ 322 0
0- 123 0+ 173 10@ 223 0@ 273 0@ 323 0
8- 124 0+ 174 8@ 224 0@ 274 0@ 324 1
1- 125 0+ 175 10@ 225 0@ 275 0@ 325 1
0- 126 0+ 176 15@ 226 0@ 276 0@ 326 0
0- 127 0+ 177 9@ 227 c@ 277 0@ 327 0
0- 128 1+ 178 l6@ 228 0@ 278 0@ 328 o]
0- 129 0+ 179 23@ 229 0@ 279 0@ 329 oe
0- 130 0+ 180 12@ 230 0@ 280 0@ 33¢C i@
0- 131 0+ 181 19@ 231 0@ 281 d@ 331 l@
0- 132 0 182 15@ 232 0@ 282 0@ 332 le
0- 133 1 183 ll@ 233 0@ 283 0@ 333 0@
0- 134 0 184 ll@ 234 0@ 284 0@ 334 1@
0- 135 0 185 1%@ 235 0@ 285 0@ 335 1@
0- 136 0 186 6@ 236 0@ 286 0@ 336 l@
0- 137 0 187 8@ 237 0@ 287 0@ 337 oa@
0- 138 0 188 10@ 238 0@ 288 0@ 338 5@
0- 139 0+ 182 10@ 239 0@ 289 0@ 339 4@
0@ 140 1+ 190 ll@ 240 0@ 230 0@ 340 2@
0@ 141 0+ 191 9@ 241 0@ 291 0@ 341 3@
0@ 142 0+ 192 12e 242 0@ 292 0@ 342 1@
0@ 143 0+ 193 6@ 243 0@ 253 0@ 343 l@
0@ 144 0+ 194 8@ 244 0@ 2594 0@ 344 5@
0@ 145 0+ 195 1l@ 245 0@ 295 0@ 345 6@
0@ 146 0+ 196 l@ 246 0@ 296 0@ 346 o@
0@ 147 0+ 197 3@ 247 6@ 297 0@ 347 1@
0+ 148 0+ 198 8@ 248 0@ 298 0@ 348 0@
O+ 149 0+ 199 3@ 249 0@ 299 0@ 349 0@
0+ 150 1+ 200 3@ 250 0@ 300 0@ 350 0

on:

orn:

Chn
351
352
353
354
355
356
357
358
359
360
361
362
363
264
365
366
367
368
369
370
371
372
373
374
375
376
377
78
379
380
381
3s2
383
3184
385
386
387
388
389
3%0
391
392
393
394
395
396
3197
398
399
400

@

+ -

Cnt F

©C O 0O ©C 0O O 0 o 0O Cc O P 0o O

= o 0 9o+ o 9 9 o H O 0 Q90 0 0 g o0 0 Cc o o o O
® ® ® ® € & ® ® ® ® ® ® | ® € @ ® 6 © O €& & 6 6 G

el
0@
0@
1@
1@
0@
l@
0@
oe
1@
0@

Chn
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450

Cnt F
0@
la
o@
0@
o@

H o O ©C 0O PO O W WO N NN OO O RS o

C O 0O 0 o O O o o

Chn
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
455
496
497
498
499
500

Cnt F

© O 0 0O 0O 0O 0o O O O o O

Chn
501
502
503
504
505
506
507
508
509
510
511
512
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VMS Peak Search Report V1.9 Generated 4-JAN-2007 20:58:14

Configuration
Analyses by
Sample title
Sample date
Sample ID
Sample type
Detector name

Elapsed live time:

Start energy
Sensitivity

Pk It Energy
1 0 4884.07

2 0 5b832.28
3 0 6353.44

STL RI CHLAND

SDISK1: {ALP171.SAMPLE] JLWML1AA 040171237C.CNF;1
ALPHA V1.8

TH BRC
28-NOV-2006 12:00:00 Acquisition date : 4-JAN-2007 12:37:31
JLWML1AA Sample quantity : 0.00000E+00 SAMPLE
disk Sample geometry
ALP1I71 1 Detector geometry:
0 08:19:28.00 Elapsed real time: 0 08:19:28.00 0.0%
3515.56 keV End energy : 6554.00 keV
3.00 Sum Sensitivity 1.00
Area Bkgnd FWHM Channel Left Pw Ctsg/Sec %Err Fit
336 0118.83 232.83 215 41 1.12E-02 5.5
21 0 59.42 391.52 379 21 7.01E-04 21.8
13 0 41.59 478.55 474 12 4.34E-04 27.7
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VMS Nuclide Identification Report V3.0 Generated

Configuration
Analyses by
Sample title
Sample date

Sample ID

Sample type
Detector name

Elapsed live time:

Energy tolerance

Errors propagated:

Efficiency type
Abundance limit

4-JAN-2007 20:58:17

SDISK1: [ALP171.SAMPLE] JLWML1AA 040171237C.CNF;1
ALPHA V1.8,PEAKEFF V2.2 ,NID V3.3

TH BRC
28-NOV-2006 12:00:00 Acquisition date

JLWML1AA

disk

ALP171 1
0 08:19:28.00
80.00 keV

No

Spline

70.00

Summary of Nuclide Activity

Total number of lines in spectrum

Number of unidentified lines
Number of lines tentatively identified by NID 2

Nuclide Type

Nuclide
PO-209

Nuclide

Nuclide
TH-229
PU-236
PU-242
CM-244
CM-247

Type

NP

Hlife
102.00Y

1.

Total Activity

AP

Hlife
7340.00Y
2.86Y

3.73E+05Y

18.10Y

1.56E+07Y

1

R e

Total Activity

Uncorrected
Decay PCI/SAMPLE
00 O0.000E+00
0.000E+00

Uncorrected
Decay PCI/SAMPLE
.00 O0.000E+00
.03 0.000E+00
.00 0.000E+00
.00 0.000E+00
.00 0.000E+00
0.000E+00
0.000E+00

Grand Total Activity

Flags:

" KH =
HE n

STL RI CHLAND

Keyline not found
= Manually edited

Sample quantity
Sample geometry
Detector geometry:
Elapsed real time:
Half life ratio
Systematic Error
Efficiencies at

= W

66.67%

Decay Corr Decay Corr

PCI/SAMPLE 0-Sigma Error
0.000E+00 0.00C0E+00
0.00CE+0QC

Decay Corr Decay Corr

PCI/SAMPLE 0-Sigma Error
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00
0.000E+00

"M" = Manually accepted

IIAII

= Nuclide specific abn.

0 08:19:28.00
1.
0.
Peak Energy

00
00 %

0-Sigma
$Error
0.00

0-Sigma
$BError
.00
.00
.00
.00
.00

OO CoCcCOO0

limit

4-JAN-2007 12:37:31
0.00000E+00 SAMPLE

Flags

Flags
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ITRD PEAK TEST REPORT (Version 16-May-94)}

Configuration: $DISK1l: [ALP171.SAMPLE] JLWML1AA 040171237C.CNF;1

Peak Left Rght Peak Total Diff/ Overlap Multiplet
Energy Chan Chan Area Counts StDev Counts Diff/StDev
4884 .06 215 256 336 323 0.71
5832.27 3795 400 21 34 -2.84
6353.44 474 486 13 15 -0.55

*kx*x* WARNING: Possible PEAK/ALPHA Error ***x*x
Review Spectrum on Screen

End of Report

STL RI CHLAND



Sample Identity:

Detector:

Report Date:
Acquire Date:
Tracer Nuclide:
Sample Live Time:
Bkgrnd Live Time:

Alpha Analysis Report
(Version: 7-Feb-98)

JLWMN1AA

ALP171 4
05-Jan-07 05:31 AM
4-~-JAN-2007 12:37:31.89
TH-229
499 minutes
999 minutes

Count Centrd Region

Nuclide Smpl Bkg Rate Energy Width Left Rght
Name Count Count C/Min kev kev Chnl ¢hnl
TH-228 1 1 0.001 5423.2 111.0 307 327
TH-229 122 3 0.241 4845.3 349.8 203 266
TH-230 3 0 0.006 4687.7 111.1 174 154
TH-232 1 0 0.002 4013.0 111.1 53 73

STL RI CHLAND

End of Alpha Region Report
(Produced by ANAL Report)
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SAMPLE IDENTIITY: JLWMN1AA

TITLE : TH BRC

DETECTOR : ALP171 4

CONFIGURATION NAME : $DISK1l: [ALP171.SAMPLE] JLWMN1AA 040171237D.CN
F;1

ACQUIRE DATE of BACKGROUND: 06-DEC-2006 07:09:44

REPCRT DATE : 04-Jan-07 SAMPLE DATE: 28-NOV-2006 12:00:00
ACQUIRE DATE: 04-JAN-2007 12:37:31 CALIB DATE : 06-DEC-2006 00:00:51
PRESET LIVE TIME: 0 08:20:00 ELAPSED LIVE TIME: 0O 08:19:28
OFFSET : 3635.41 kev CONSTANT FWHM : 11.00000 Channels
SLCPE : 5.55677 keV/C SENSITIVITY : 3.00000 Std Dev's
QUAD COEFF : -.933907E-05 keV/C"2 SUM SENSITIVITY: 1.00000 %
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61



sample Identity:
Detector:
Report Date:

Acquire Date:

Cnt F Chn <Cnt F Chn

1 0 51

2 0 52
0 3 0 53
0 4 o] 54
0 5 0 55
0 & o] 56
0 7 o] 57
0 8 0 58
o 9 0 5%
0 10 0 60
0 11 1 61
] i2 0 62
o] 13 0 63
0 14 0 64
0 15 0 65
¢] 16 0 &6
0 17 0 &7
0 18 0 68
0 19 o 69
o] 20 0 70
0 21 0 71
[ 22 0 72
0 23 0 13
0 24 0 14
0 25 0 15
¢ 26 0 16
0 27 0 77
o 28 o 78
0 29 0 79
o] 30 0 80
0 31 1 81
0 32 Q 82
o] 33 o] 83
0 34 o] 84
0 35 0 85
0 36 0 86
0 37 0 87
0 38 0 as
0 29 o] 89
0 40 0 S0
] 41 o] 91
G 42 o] 92
o] 43 0 93
0 44 0 94
0 45 o] 95
0 46 o 96
] 47 o 97
g 48 0 98
0 49 0 99

STL RI CHLAND

Alpha Spectrum Listing

for Spectra Not Processed by Alp_rgn_cnts

JLWMN1AA

ALP1l71 4

04-Jan-07 08:58 PM
4-JAN-2007 12:37:31.89

¢nt F Chn Cnt F Chn Cnt F Chn

o 101 0 151
0 102 0 152
0 103 0 153
1 104 0 1354
0 105 0 155
0 106 0 156
0 107 0 157
1 108 0 158
0 109 0 159
0 110 0 160
0 111 0 161
0 112 ¢ 162
0 113 0 163
0 114 0 164
0 115 0 165
0 116 0 166
0 117 0 167
0 118 0 168
0 119 0 169
0 120 o 170
0 121 0 171
0 122 0 172
0 123 0 173
0 124 0 174
0 125 0 175
0 12¢ 0 176
0 127 o 177
0 128 0 178
0 129 o 179
0 130 1 180
0 131 0 181
0 132 0 182
0 133 0 183
0 134 0 184
0 135 1 185
0 136 0 186
0 137 0 187
0 138 0 188
0 139 o 189
0 140 0 150
0 141 1 151
¢ 142 0 192
0 143 g 193
0 144 0 194
0 145 0 195
0 146 0 196
G 147 0 197
¢ 148 0 198
0 149 0 199
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(Version:

Chn
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263
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271
272
273
274
275
276
277
278
279
280
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282
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291
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295
296
297
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299

29-Jun-92)

Flags Key

Intersect Region:

Non-Intersect Region:

Cnt F Chn
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VMS Peak Search Report V1.9 Generated 4-JAN-2007 20:58:20

Configuration : SDISK1: [ALP171.SAMPLE]JLWMN1AA 040171237D.CNF;1

Analyses by : ALPHA V1.8 B

Sample title : TH BRC

Sample date : 28-NOV-2006 12:00:00 Acquisition date : 4-JAN-2007 12:37:31
Sample ID : JLWMN1AA Sample quantity : 0.00000E+00 SAMPLE
Sample type : disk Sample geometry

Detector name : ALP171 1 Detector geometry:

Elapsed live time: 0 08:19:28.00 Elapsed real time: 0 08:19:28.00 0.0%
Start energy : 3652.08 keV End energy : 6478.02 keV
Sengitivity : 3.00 Sum Sensitivity : 1.00

No peaks were found
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VMS Nuclide I

Configuration
Analyses by

Sample title TH BRC

Sample date 28-NOV-2006 12:00:00 Acguisition date
Sample ID JLWMN1AA Sample quantity
Sample type disk Sample geometry
Detector name : ALP171 1 Detector geometry:
Elapsed live time: 0 08:19:28.00 Elapsed real time:
Energy tolerance : 80.00 keV Half life ratio
Errors propagated: No Systematic Error
Efficiency type : Spline Efficiencies at
Abundance limit : 70.00

Summary cf Nu
**%* There ar

Flags: "K" =
NEM =

STL RI CHLAND

dentification Report V3.0 Generated 4-JAN-2007 20:58:22

$DISK1: [ALP171.SAMPLE] JLWMN1AA 040171237D.CNF;1

ATLPHA V1.8,PEAKEFF V2.2,NID V3.3

clide Activity

e no nuclides meeting summary criteria ****

Keyline not found "M

4-JAN-2007 12:37:31
0.00000E+00 SAMPLE

0 08:19:28.00 0.0%
1.00
0.00 %

Peak Energy

Manually accepted

Manually edited "A" = Nuclide specific abn. limit
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Error Report (Date: 04-Jan-07 08:58 PM)
Program: Alp rgn cnts
subroutine: Main
Message: No trace pk or nucl
Record being processed: 7
System Status Message:

$NONAME-W-NOMSG, Message number 00000000

STL RI CHLAND
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Sample Identity:

Detector:

Report Date:
Acquire Date:
Tracer Nuclide:
Sample Live Time:
Bkgrnd Live Time:

Alpha Analysis Report
(Version: 7-Feb-98)

JLXTO1AA

ALP171 5
05-Jan-07 05:32 AM
4-JAN-2007 12:37:31.89
TH-229
499 minutes
999 minutes

Count Centrd Region

Nuclide Smpl Bkg Rate Energy Width Left
Name Count Count C/Min keV keV Chnl
TH-228 0 2 -0.002 5423.2 118.2 301
TH-229 335 4 0.667 4845.3 366.4 203
TH-230 1 2 0.000 4687.7 118.1 176
TH-232 0 0 0.000 4013.0 118.1 62

STL RI CHLAND

Rght
Chnl
321
265
196
82

End of Alpha Region Report

(Produced by ANAL Report)
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SAMPFLE IDENTIITY: JLXTO1AA

TITLE : TH BRC

DETECTOR : ALP171 &

CONFIGURATION NAME : $DISK1:[ALP171.SAMPLE]JLXTOlAAmO40171237E.CN
F:1

ACQUIRE DATE of BACKGROUND: 06-DEC-2006 07:09:44

REPORT DATE : 04-Jan-07 SAMPLE DATE: 28-NOV-2006 12:00:00
ACQUIRE DATE: 04-JAN-2007 12:37:31 CALIB DATE : 06-DEC-2006 00:01:04
PRESET LIVE TIME: 0 08:20:00 ELAPSED LIVE TIME: 0 08:19:28
QFFSET : 3559.21 keVv CONSTANT FWHM : 8.00000 Channels
SLOPE : 5.90028 kev/C SENSITIVITY : 3.00000 Std Dev's

QUAD COEFF : 1.854610E-05 keV/C"2 SUM SENSITIVITY: 1.00000 %
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Sample Identity:

Detector:

Report Date:
Acquire Date:
Tracer Nuclide:
High Counts Limit:
Sample Live Time:
Bkgrnd Live Time:

Alpha Regions Report

(Version:

JLXTO1AA

ALP171 5
04-Jan-07

TH-229
36
499 minutes
999 minutes

Count

Nuclide Smpl Bkg Intrsct Rate
Name Count Count Count C/Min

PC-208 -9989 -9999 0 -10.010
PO-209 216 1 0 0.431
PO-210 -89589% -9999 0 -10.010
AC-227 3 4 6 0.003
TH-227 3 4 6 0.003
TH-228 -8999 -93999% 0 -10.010
TH-229 216 i 0 0.431
TH-230 -8999 -9999 0 -10.010
TH-232 0 0 0 0.000
U-232 ~-9999 -9999 0 -10.010
U-234 -99995 -9999 0 -10.010
U-235 0 0 0 0.000
PU-236 i0 9 i8 0.012
NP-237 -8999 -9999 0 -10.010
PU-238 -8999 -9999 0 -10.010
U-238 2 0 0 0.004
PU-239 -9999 -385989 0 -10.010
AM-241 -9595%9 -9999 0 -10.010
AM-242M -9999 -9999 0 -10.010
CM-242 -9999 -9999 0 -10.010
PU-242 216 1 0 0.431
AM-243 -999% -9999 0 -10.010
CM-244 16 10 18 0.023
CM-246 -9999 -9999 0 -10.010
CM-247 216 1 0 0.431
CM-248 -99989 -9999 0 -10.010

STL RI CHLAND

08:58 PM
4-JAN-2007 12:37:31.89

Centrd
Energy

keV

5151.
4919.
5340.
6074.
6074 .
5459,
4881.
4724,
4049.
5356.
4810.
4434,
5804.
4824 .
5535.
4234.
5192.
5521.
5243.
6149.
4936.
5311.
5841.
5422.
4906.
5114.

OO AOOHRPOVOUWWWORWOUUWOOAUTWWJWN

8-0Oct~-91)
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Wwidth
kev
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147.

SRR o Vo B s SR IENo JE ¢ el oo B v s B o) B oo I B Vo B« . SR B0 o B ) IENG JENG B0 « B Vo BN B0 s R B 0 o

Peak Identified

Flags Key

Peak Intersect
Single Non-peak Intersect
Multiple Non-peak Intersect
High Non-peak Sample Count
Altered via ALP-RGN-EDIT

Left
Chnl
255
209
287
411
411
307
209
182
68
289
197
133
365
199
320
99
262
317
270
4273
209
282
371
301
209
248

End of Alpha Region Report
(Produced by Alp_rgn_cnts)

Rght
Chnl
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312
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332
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207
93
314
222
158
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224
345
124
287
342
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326
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Left

Wdth

Mult
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Cnt F Chn
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ple Identity:
Detectox:
Report Date:

Acguire Date:

Cnt F Chn
0 51
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0 60
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0 62
o] 63
0 64
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0+ 50
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0+ 93
[o} 94
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0+ 99
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JLXTO1AA
ALP171 5
04 -Jan-07

08:58 PM

4-JAN-2007 12:37:31.89

Cnt F Chn Cnt F

0+

o O O o O o O O

o O o o O O
e

O+

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
iz21
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

O+
O+
O+
0+
0+
0+
0+

o 0 0 Q0 0 o0 o oo 0 O 0 0o M o o 0 0 O O O O o O O ?
+

S o
+ o+

0+

Chn Cnt F
151 o@
152 0@
153 0@
154 o@
155 0@
1586 1@
157 He)
158 c@
159 i@
160 3e
161 2@
162 ce
163 1@
164 1@
165 lae
166 7@
167 10@
168 i@
169 13@
170 14@
171 22@
172 1%@
173 7@
174 18@
175 13@
176 6@
177 12@
178 8@
179 1l0@
180 10@
181 8@
182 13@
183 6@
184 5

185 6

186 10

187 &

188 14

189 5

190 4

191 2

152 4

193 12

194 7

1585 4

196 6

197 1

158 1+
135 0+
200 2+

Chn
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
2290
231
232
233
234
2135
236
237
218
239
240
241
242
243
244
245
246
247
248
249
250

Cnt F
4+
2+
7+
4+
2@
7@
4@
1@
2@
l@
l@
l@
0@
0@
0@
0@
0@
o@
l@
o@
o@
o@
o@
o@
o@
o@
0@
0@
o@
0@
o@
0-
ce
0@
0@
0@
ce
0@
0@
o@
oe
o@
0@
0@
slc]
oe
o@
0@
le
o@

(Version:

Chn
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
2923
294
295
296
297
298
29%
300

Alpha Spectrum Listing
29-Jun-92)

Flags Key

Intersect Region:
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VMS Peak Search Report V1.9 Generated 4-JAN-2007 20:58:23

Configuration : SDISK1:[ALP171.SAMPLE]JLXTO1AA 040171237E.CNF;1
Analyses by : ALPHA V1.8
Sample title : TH BRC
Sample date : 28-NOV-2006 12:00:00 Acquisition date : 4-JAN-2007 12:37:31
Sample ID : JLXTO01AA Sample quantity : 0.00000E+00 SAMPLE
Sample type : disk Sample geometry
Detector name : ALP171 1 Detector geometry:
Elapsed live time: 0 08:19:28.00 Elapsed real time: 0 08:19:28.00 0.0%
Start energy : 3576.91 keV End energy : 6585.01 keV
Sensitivity : 3.00 Sum Sensitivity 1.00
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4881.59 216 0 82.60 223.96 209 25 7.21E-03 6.8
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VMS Nuclide Identification Report V3.0 Generated

Configuration
Analyses by
Sample title
Sample date
Sample ID

Sample type
Detector name
Elapsed live time:
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

4-JAN-2007 20:58:25

$DISK1:[ALPl?l.SAMPLE]JLXTOlAA_O40l7l237E.CNF;l
ALPHA V1.8, PEAKEFF V2.2,NID V3.3

TH BRC

28-NOV-2006 12:00:00 Acquigition date

JLXTO1AA
disk
ALP171 1
0 08:1¢9:
80.00
No
Spline
70.00

Summary of Nuclide Activity

28.00
keV

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified by NID 1

Nuclide Type NP
Nuclide Hlife
PO-209 102.00Y

Total Activity

Nuclide Type AP

Hlife
7340.00Y
3.73E+05Y
1.56E+07Y

Nuclide
TH-229
PU-242
CM-247

Total Activity

Uncorrected
Decay PCI/SAMPLE
1.00 0.000E+00
0.000E+00

Uncorrected
Decay PCI/SAMPLE
1.00 O0.000E+00
1.00 0.000E+00
1.00 0.000E+00
0.000E+00
0.000E+00

Grand Total Activity

IlKH
"Ell -

Flags:

STL RI CHLAND

= Keyline not found
Manually edited

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
EBEfficiencies at

o B

0 08:19:28.00 0.

4-JAN-2007 12:37:31
0.00000E+00 SAMPLE

1.00
0.00 %

Peak Energy

100.00%

Decay Corr Decay Corr 0-Sigma

PCI/SAMPLE 0-Sigma Error $%Error Flags
0.000E+00 0.000E+00 0.00
0.000E+00

Decay Corr Decay Corr 0-Sigma

PCI/SAMPLE 0-Sigma Error $Error Flags
0.000E+00C 0.000E+Q0O 0.00
0.000E+00 0.000E+00D 0.00
0.000E+00 0.000E+00 0.00
0.000E+00
0.000E+0Q0

"M" = Manually accepted

npn —

Nuclide specific abn.

limit
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ITRD PEAK TEST REPORT (Version 16-May-94)

Configuration: S$DISK1: [ALP171.SAMPLE]JLXTO01AA 040171237E.CNF;1

Diff/ Overlap Multiplet

Peak Left Rght Peak Total
StDev Counts Diff/StDev

Energy Chan Chan Aresa Counts
4881.59 209 234 216 214 0.14

End of Report

STL RI CHLAND
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Sample Identity:

Detector:

Report Date:
Acquire Date:
Tracer Nuclide:
Sample Live Time:
Bkgrnd Live Time:

Alpha Analysis Report
(Version: 7-Feb-98)

JLXTOL1AC

ALP171 6
05-Jan-07 05:32 AM
4 -JAN-2007 12:37:31.89
TH-229
499 minutes
999 minutes

Count Centrd Region

Nuclide Smpl Bkg Rate Energy Width Left
Name Count Count C/Min keV kev Chnl
TH-228 3 1 0.005 5423.2 121.0 321
TH-229 437 1 0.874 4845.3 356.8 233
TH-230 428 2 0.855 4687.7 163.3 197
TH-232 3 0 0.006 4013.0 120.8 88

STL RI CHLAND

Rght
Chnl
341
292
224
108

End of Alpha Region Report

(Produced by ANAL Report)
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SAMPLE IDENTIITY: JLXTO1AC

TITLE : TH BRC

DETECTOR : ALP171 6

CONFIGURATION NAME : $DISK1l: [ALP171.SAMPLE]JLXTO lAC_O40l7123 7F.CN
F;1

ACQUIRE DATE of BACKGROUND: 06-DEC-2006 07:09:44

REPCRT DATE : 04-Jdan-07 SAMPLE DATE: 28-NOV-2006 12:00:00
ACQUIRE DATE: 04-JAN-2007 12:37:31 CALIB DATE : 06-DEC-2006 00:01:17
PRESET LIVE TIME: 0 08:20:00 ELAPSED LIVE TIME: 0 08:19:28
OFFSET : 3390.0% keV CONSTANT FWHM : 8.00000 Channels
SLOPE : 6.04275 kev/C SENSITIVITY : 3.00000 Std Dev's

QUAD COEFF : 929.818180E-06 keV/C"2 SUM SENSITIVITY: 1.00000 %

STL RI CHLAND

77



Sample Identity:

Detector:

Report Date:
Acquire Date:
Tracer Nuclide:
High Counts Limit:
Sample Live Time:
Bkgrnd Live Time:

Nuclide Smpl Bkg

Name Count Coun
PO-208 -999% -999
PO-209 343
PO-210 -9999 -999
AC-227 1
TH-227 1
TH-228 -9999 -999
TH-229 343
TH-230 425
TH-232 6
U-232 -9999 -999
U-234 -9999 -999
U-235 4
PU-236 12
NP-237 -9999 -999
PU-238 -99389 -999
U-238 5
PU-239 -9999 -999
AM-241 -9999 -999
AM-242M -95999 -5999
CM-242 -9999 -999
PU-242 343
AM-243 -9999 -599
CM-244 11
CM-24¢6 -9999 -999
CM-247 343
CM-248 -8995% -39%9¢%

STL RI CHLAND

Alpha Regions Report

(Version:

JLXTO1AC

ALP171 6

04-Jan-07 08:58 PM

4-JAN-2007 12:37:31.89

TH-229
36
4929 minutes
999 minutes

Count
Intrsct Rate
t Count C/Min

9 0 -10.010
0 0 0.687
9 0 -10.010
1 2 0.001
1 2 0.001
9 0 -10.010
0 0 0.687
2 0 0.849
0 2 0.012
S 0 -10.010
9 ¢ -10.010
1 0 0.007
5 20 0.019
9 ¢ -10.010
9 0 -10.010
1 2 0.009
S 0 -10.010
S 0 -10.010
S 0 -10.010
S 0 -10.010
0 0 0.687
9 0 -10.010
5 20 0.017
9 0 -10.010
0 0 0.687
9 0 -10.010

Centrd
Energy

kev

5154,
4923,
5344,
6078.
6078.
5463.
4885.
4727.
4053.
5360.
4814 .
44377 .
5807.
4828,
5539.
4238,
5196.
5525,
5246.
6152,
4940.
5315.
5844 .
5426.
4510.
5118.

AR UNOWUN~JONRNOOOANWAOAROJWNOODNW

8-0ct-91)

PmE2unHg

Region
Width
kev
193.
193.
193.
193,
193.
193.
193.
157.
193.
193.
1383.
42.
193.
193.
193.
193.
193.
193.
183.
187.
193.
193.
193.
193.
193.
193,

oo OO AW AR NGO

Peak Identified

Flags Key

Peak Intersect
Single Non-peak Intersect

Multiple Non-peak Intersect

High Non-peak Sample Count
Altered via ALP-RGN-EDIT

Left
Chnl
279
234
310
431
431
330
234
200
96
313
222
176
386
225
342
127
285
340
294
444
234
305
393
323
234
273

End of Alpha Region Report
{(Produced by Alp rgn cnts)

Left
Rght Wdth
Chnl Mult
311 0.00
266 0.00
342 0.00
463 0.00
463 0.00
362 0.00
266 0.00
226 0.00
128 ©0.00
345 0.00
254  0.00
183 0.00
418 0.00
257 0.00
374 0.00
159 0.00
317 0.00
372 0.00
326 0.00
475 0.00
266 0.00
337 0.00
425 0.00
355 0.00
266 0.00
305 0.00

Rght
Wdth
Mult
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

(=R pehejelololoBoloNoNoNeNoloNoNoNoloNeoRoloRoRoRe e

Flags

22 nn2d=E

w0
¥ lsv!

1¢p]
H

ICHl e IRC G B o BicJicdicic S ol <
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Sample Identity:

Cnt F Chn

0
0
0
0
o]
0
0
0
0
0
0
0
0
o]
0
0
0
0
0
Q
o]
0
0
0
0
0
¢}
o]
c
0
0
0
[
[
0
o
4]
0
0
0
0
0
0
s}
0
0
Q
&

STL RI CHLAND

o ~ N W N b

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
45

Detector:
Report Date:

Acquire Date:

Cnt F

0
0
o]
0
0
0
0
o]
0
0
a
0
o]
0
0
0
[
0
Y
0
1
0
0
o}
0
1]
o]
4]
0
0
0
0
0
o]
0
0
0
0
0
0
Q
0
o]
0
0

0+
0+
0+
1+
0+

Chn
51
52
53
54
55
58
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
g8
8%
20
91
92
93
94
95
96
97
98
99

100

JLXTOL1AC
ALP171 6
04-Jan-07

08:58 PM

4-JAN-2007 12:37:31.89

Cnt F
O+
O+
0+
1+
O+
O+
1+
0+
O+
0+
1+
0+
0+
O+
0+
0+
0+
0+
0+
0+
O+
1+
O+
0+
0+
O+
1@
1@

chn
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
12¢
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

Cnt
0
0
¢
0
0
o
0
0
0

OI—'OODOOOD—‘ONOHOOO

(=]
¥

[
+

[
+

F Chn
- 151
- 152
- 153
- 154
- 155
- 156
- 157
- 158
- 159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
+ 179
+ 180

0+ 181
0+ 182

183
184
185
186
187
188
189
130
191
192
193
194
195
1%6
197
198
1589
+ 200

¢nt F
4+
6+
S+
10+
144+
12+
12+
14+
12+

8+
21+
18+
41+
58+
48+
45+
38+
26+
15+

6+

2+

2@

olc]

i@

1@
3@
0@
1@
0@
2@
2@
la@
i@
2@
2@
lo@
3@
4@
Ele)
ile
12@
l8@
20@
21e
15@
lla
l6@
ls@
16@

Chn
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

Cnt F
14@
13e
13@
l4a@

2@
9@
7@
12@
12@
Ta@
lo@

11+
3+
8@
7@
4@
3@
2@
oe
@
o@
0@
1@
2@
0@
0@
0@
1@
0@
0@
0@
o@
Ve
0@
0@

(Version:

Chn
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
293
300

29-Jun-

Alpha Spectrum Listing

92

Flags Key

Intersect Region:

Non-Intersect Region:

Cnt F
o@
o@
0@
o@
0@
0@
0@
o@
0@
te
0@
1@
0@
e
0@
[slc)
0@
o@
0@
0@
oe
i@
0-
1@
ce
o@
o@
o@
0@
1@
oe
o@
0@
0@
o@
oe
0@
[tle}
0@
te
0@
0@
o@
0@
[elc}
0@
ce
0@

o

Chn
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
3le
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350

Cnt F
0@
o
0@
ca
o@
0@
0@
0@
0@
0@
0@
0@
0@
o@
0@
0@
0@
0@
0@
0@
[t]
0@
2+

o O O 0 O O o F O 0 O O
+

© 0O 0 Q0 0O 9 O N O W R o O
2 @ @& @& & © ® ® + + + + ¥ ? ?

Chn
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
3197
398
399
400

Cnt F

Chn
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
4l8
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
449
441
442
443
444
445
446
447
448
4453
450

Cnt F

B e N e N = T =T ST =T ™ R R C RN c o N O

Chn
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
4895
450
491
492
493
494
495
496
497
498
459
500

<nt F

O 0 O O 0 O 0O O O O o

Chn
501
502
503
504
505
506
507
508
509
510
511
512
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VMS Peak Search Report V1.9 Generated 4-JAN-2007 20:58:28

Configuration : $DISK1:[ALPl?l.SAMPLE]JLXTOlAC_O40l71237F.CNF;1
Analyses by : ALPHA V1.8
Sample title : TH BRC
Sample date : 28-NOV-2006 12:00:00 Acquisition date : 4-JAN-2007 12:37:31
Sample ID : JLXTO1AC Sample quantity : 0.00000E+00 SAMPLE
Sample type : disk Sample geometry
Detector name « ALP171 1 Detector geometry:
Elapsed live time: 0 08:19:28.00 Elapsed real time: 0 08:19:28.00 0.0%
Start energy : 3408.22 keVv End energy : 6486.55 keV
Sengitivity : 3.00 Sum Sensitivity 1.00
Pk It Energy Area Bkgnd FWHM Channel Left Pw C(ts/Sec %Err Fit
1 0 4469.03 4 0 24.17 178.50 176 7 1.33E-04 50.0
2 0 4687.53 425 0 36.26 214.64 200 26 1.42E-02 4.9
3 0 4885.27 343 0 84.60 247.33 234 32 1.14E-02 5.4

STL RI CHLAND



VMS Nuclide Identification Report V3.0 Generated

Configuration
Analyses by
Sample title
Sample date

Sample ID

Sample type
Detector name
Elapsed live time:
Energy tolerance
Errcrs propagated:
Efficiency type
Abundance limit

Summary of Nuclide Activity

4-JAN-2007 20:58:31

$DISK1:[ALP171.SAMPLE]JLXTOlAC_O40l71237F.CNF;l
ALPHA V1.8,PEAKEFF V2.2,NID V3.3

TH BRC

28-NOV-2006 12:00:00 Acquisition date

JLXTO1AC
disk
ALP171 1

0 08:19:28.00
80.00 keVv

No
Spline
70.00

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified by NID 3

Nuclide Type NP
Uncorrected
Nuclide Hlife Decay PCI/SAMPLE
PO-209 102.00Y 1.00 O0.000E+00
TH-230 7.54E+04Y 1.00 0.000E+00
U-235 7.08E+08Y 1.00 0.000E+00
Total Activity 0.000E+00
Nuclide Type AP
Uncorrected
Nuclide Hlife Decay PCI/SAMPLE
TH-229 7340.00Y 1.00 0.0CCE+00
PU-242 3.73E+05Y 1.00 O0.000E+0Q0
CM-247 1 .56E+07Y 1.00 0.000E+00
Total Activity 0.000E+00
Grand Total Activity 0.000E+00

ngn
nEn

Flags:

STL RI CHLAND

Keyline not found
Manually edited

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

oW

4-JAN~2007 12:37:31
0.00000E+00 SAMPLE

0 08:19:28.00 0.
1.00
0.00 %

Peak Energy

100.00%

Decay Corr Decay Corr 0-Sigma

PCI/SAMPLE 0-Sigma Error SError Flags
0.000E+00 0.000E+00 0.00
0.000E+00 0.000E+00 G.00
0.000E+0G0 0.000E+00C 0.00
0.000E+00

Decay Corr Decay Corr 0-Sigma

PCI/SAMPLE 0-Sigma Error SError Flags
0.000E+00 0.000E+00 0.00
0.000E+00 0.000E+00 0.00
0.000E+00 0.000E+00 C.00
0.00CE+00
0.000E+00

"M" = Manually accepted

"A" = Nuclide specific abn. limit

81



ITRD PEAK TEST REPORT (Version 16-May-94)

Configuration: $DISK1:[ALP171.SAMPLE]JLXTOlAC_O40l7l237F.CNF;l

Peak Left Rght Peak Total Diff/ Overlap Multiplet
Energy Chan Chan Area Counts StDev Counts Diff/StDev
4469.03 176 183 4 4 0.00
4687.53 200 226 425 429 -0.19
4885.27 234 2856 343 341 0.11

End of Report

STL RI CHLAND
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ALPHA

SAMPLE AND QC DATA
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STL Data Review/Verification Checklist 1/16/2007 8:47:12 AM
L LRENT RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6L200275; 01/16/2007

Client, Site: 536403; AIR MONITORING Yerington Mine

QC Batch No., Method Test: 6355206, RALPHA-A Aipha by GPC-Am

SDG, Matrix: 33300; FILTER

1. 1 Is the lCOC page complete mcludes all appllcable analysns dates SOP numbers and revtsrons'7 Yy No NIA
2.0 QC Batch . e e o o

2.1 Do the Summary/Detalled Reports mclude a calculated result for each sample Ilsted on the QC Batch Sheet? Yy

2.2 Are the QC appropriate for the analysis included in the batch? Yy No N/A
2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? Yeg No N/A
2.4 Does the Worksheets include a Tracer Vial label for each sample? ‘ ' Yes No Py(
3.0 QC & Sambles SR el T e T P ey AR
3.1 Is the blank results, yield, end MDA within contract llmlts’? Yy No N/A
3.2 1s the LCS result, yield, and MDA within contract limits? Yeyg No N/A
3.3 Are the MS/MSD results, yields, and MDA within contract limits? Yes No Py
3.4 Are the duplicate result, yields, and MDAs within contract limits? Yes No r;u;
3.5 Are the sample yields and MDAs within contract limits? - - ‘ \;ei’ No N/A
4.0 Raw Data SR FEERRL Y
4.1 Were results calculated in the correct unlts? Yy No N/A
4.2 Were analysis volumes entered correctly? Yy No N/A

4.3 Were Yields entered correctly?
4.4 Were spectra reviewed/meet contractual requirements?

4.5 Were raw counts reviewed for anomalies?

5.0 Other : e TR e B U R R e e St
5.1 Are all nonconformances mcluded and noted’? Yes No v
5.2 Are all required forms filled out? Yy No N/A
5.3 Was the correct methodology used? ' ‘ o \;? No N/A
5.4 Was transcription checked? ’ \;7 No N/A
5.5 Were all calculations checked at a minimum frequency? ‘[y No N/A
5.6 Are worksheet entries complete and correct? YeJj No N/A

6.0 Comments on any No response:

First Level Revue@ﬁL m\ﬁm\ J)Q e Qt wliyg eeo  Date | ( ,(—é / 07

STL Richland Ve
QAS_RADCALCv4.8.26 Page 1 R4
STL RIr'CHCAND




STL

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

QC Batch Number: Z z j iyl ﬁéﬂ
Review Jtem Yes(¥) [No() N/A (V)
A. Sample Analysis
1. Are the sample yields within acceptance critenja? ~
2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit? , -~
3. Are the correct isotopes reported? . 7

B. QC Samples
1. Is the Minimum Detectable Activity for the blank result < the
Contract Detection Limit? e

2. Does the blank resnlt meet the Contract criteria?

3. Is the blank result < the Contract Detection Limit?

4, Is the blank result > the Contract Detection Limmt bat the sample

tesult < the Contract Detection Limit? ~
5. Is the LCS recovery with contract acceptance criteria? -~

7. 1s the LCS Minimum Detectable Activity < the Contract Detection

Limit? ~~

8. Do the MS/MSD results and yields meet acceptance criteria?

9. Do the duplicate sample results and yields meet acceptance
criteria?

A

C. Other
1. Are all Nonconformances included and noted?

2. Are all required forms filled out? ~

3. Was the correct methodology used?

4. Was transcription checked? ~

5. Were all calculations checked at a minimum frequency? J .

6. Were units checked?

Comments on any “Ng” response:

N s
Second Level Revie%t;{é’%ﬁy{ i //(j
7

LS-038B, Rev. 10, 8/02
STL RI CHLAND



12/22/2006 12:56:00 PM

Sample Preparation/Analysis

Balance 1d:1120373922

536403, Brown and Caldwell , Brown & BA Gross Alpha PrpRC5016/5014
Caldwell $7 Gross Alpha by GPC using Am-241 curve
AnalyDueDate: 01/15/2007 01 STANDARD TEST SET Sep1 DT/Tm Tech:
Batch: 6355206 FILTER pCi/sampl PM, Quote: SA, 63174 Sep2 DT/Tm Tech:
SEQ Batch, Test: None
L LU R}000 10N ROENL RILLE L0RLE RRE RILL 1A Prop Toch: WoodT /362
Work Order, Lot, Total Initial Aliquot QC Tracer Dish Ppt or Count Detector Count On | Off CR .>:m_<mp Comments:
Sample DateTime _ Amt/Unit _ Amt/Unit Prep Date Size = Geometry : Time Min Id (24hr) Circle Init'Date
1 JLWMF-1-AE 0.833sa,g 12.55g,in L
J6L200275-1-SAMP .5 0.7 vy \ 247 \\\m Nv.w =
LTI T | d | \\ . \ |
11/28/2006 12:20 AmtRec: FILTER #Containers: 1 Scr: pha: Beta:
2 JLWMK-1-AE 0.833sa,g 12.50g,in ! LN
J6L200275-2-SAMP c. L , jo 2
AR | , . \ | \ |
11/28/2006 12:05 AmtRec: FILTER #Containers: 1 i Ser: Alpha: Beta:
3 JLWML-1-AE 0.833sa,g 12.54g,in o \ o
JBL200275-3-SAMP ¢ . \W/ . W
N GRS
1 ._M_%\_m—o_o_m_—._ __-A_ﬁ__ ——_—___ _ _ __ __—_ —__ AmtRec: FILTER #Containers: 1 Q/ % Ser. \ Alpha: \ Beta:
4 JLWMN-1-AE 0.833sa,g 12.52g,in N i e
J6L200275-4-SAMP VO e,
00 0 | \ \ |
11/28/2006 11:45 AmtRec: FILTER #Containers: 1 Scr: Alpha: Beta:
5 JLXT2-1-AA-B 12.74g,in _ ANC ]
J6L210000-206-BLK oL Jo
LR | . | |
11/28/2006 12:20 AmtRec: #Contziners: 1 Scr: Alpha: Beta:
6 JLXT2-1-AC-C 12.64g,in ASD4010 )
J6L210000-206-LCS oG pd Yoo Y RE 6A—
- = 1
AR VW O | . | |
11/28/2006 12:20 AmtRec: #Containers: 1 Scr: Alpha: Beta:
STL Richiand Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt, s1- Sep1, s2 - Sep? Page 1 ISV - insufficient Voiume for Analysis WOCnt: 6
Richiand Wa. pd - Prep Dt, r- Reference Dt, ec-Enrichment Cell, et-Cocktailed Added Prep_SamplePrep v4.8.26

STL RI CHLAND



12/22/2006 12:56:01 PM Sample Preparation/Analysis Balance 1d:1120373922 PO
BA Gross Alpha PrpRC5016/5014 Pipet #:
S7 Gross Alpha by GPC using Am-241 curve
AnalyDueDate: 01/15/2007 01 STANDARD TEST SET Sept DT/Tm Tech:
Batch: 6355206 pCi/sampl Sep2 DT/Tm Tech:
SEQ Batch, Test: None
LURRACN LU LR MEERY RO R QR Ly PP Teeh: ool
Work Order, Lot, Total Initial Aliquot QC Tracer Dish Ppt or Count Detector Count On | Off CR Analyst, Comments:
Sample DateTime Amt/Unit Amt/Unit Prep Date Size Geometry Time Min Id {24hbr) Circle Init/Date
Comments:
J .
/ .\C q.n;/cny VO e— anjyﬁy .\KIU Qe Wn\/ .,‘v, /~’H~C4 Pﬂ.v?
pll Clients for Batch:
536403, Brown and Caldwell Brown & Caldwell , SA , 63174
PLWMF 1AE-SAMP Constituent List:
ALPHA RDL:20 pCi/sam LCL: UCL: RPD:
TLXT2 1AA-BLK:
ALPHA RDL:20 pCi /sam LCL: UCL: RPD:
TLXT21AC-LCS:
TLWMF1lAE-SAMP Calc Info:
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
JLXT21AA-BLK:
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: ¥ ODRs: B
JLXT21AC-LCS:
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
Approved By Date:
2
5
STL Richland Key: In - Initial Amt, fi - Final Amt, di- Diluted Amt, &1 - Sep1, s2 - Sep?  Page 2 ISV - Insufficient Volume for Analysis WO Cnt: 6§ o
Richland Wa. pd - Prep Dt, r - Reference Dt, ec-Enrichment Cell, ct-Cocktailed Added Prep_SamplePrep <A.m.wm=||_
(09}



1/16/2007 8:46:07 AM

ICOC Fraction Transfer/Status Report

ByDate: 1/16/2006, 1/21/2007, Batch: '6355206', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus

Accepting

Comments

AC
SC
SC
SC
SC
SC
SC
AC
AC
AC

AC

6355206

CalcC

WoodT
wagarr
WoodT
AshworthA
AshworthA
BlackCL
DAWKINSO

AshworthA
AshworthA
BlackCL

DAWKINSO

12/22/2006 1:09:00

IsBatched 12/21/2006 10:00:48 AM
Prep2C 12/22/2006 1:09:00 PM
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116/2007 8:45:06 AM Rpt DB Transfer log (Batch Results)
SDGorBatch  Rpt Db Id LotSample Client id Matrix Received Date Sample Date
| Isofope Method R Analvsis Da Re acer ncelT_ /da 0 xpected Yield
33300 9JLWMF10 J6L2002751 P-0809 FILTER  12/18/2006 8:00:00 11/28/2006 12:20:00 PM
ALPHA BAS7 0 1/13/2007 11:33:52  4.1506E+00 1.845E+00 1.908E+00 5.903E+00 PCI/SA 1.0 10E+0  2.09E-2
TH-228 9NS1 0 1/4/2007 4:47:16 PM  4.1715E-02 9.328E-02 9.336E-02 5.004E-01 PCI/SA 0454 1.0E+0  B4B7E-2
TH-230 gNS1 0 1/4/2007 4:47:16 PM  3.6184E-01  1.842E-01 1.875E-01 4.823E-01 PCI/SA 0454 10E+0 B487E-2
TH-232 9NSA1 0 1/4/2007 4:47:16 PM  8.0408E-02 8.99E-02 9.023E-02 4.823E-01 PCI/SA 0454 10E+0 8.487E-2
33300 9JLWMK10 J6L2002752 P-0810 FILTER  12/18/2006 8:00:00 11/28/2006 12:05:00 PM
ALPHA BAS7 0 1113/2007 11:33:52  6.0753E+00 1.776E+00 1.905E+00 4.574E+00 PCI/SA 1.0 1.0E+0  2.054E-2
TH-228 GNS1 0 1/4/2007 4:47:16 PM  3.7185E-02 B.315E-02 8.322E-02 4.461E-01 PCI/SA 0507 1.0E4+0 B.293E-2
TH-230 INS1 0 1/4/2007 4:47:16 PM  1.1958E-06 8.778E-D2 B8.778E-02 5.275E-01 PCI/SA 0507 10E+0 B.293E-2
TH-232 ONS1 0 1/4/2007 4:47:16 PM  0.0E+00 0.0E+00  8.014E-02 4.299E-01 PCISA 0507 1.0E4+0 B.293E-2
33300 9JLWML10 J6L2002753 P-0811 FILTER  12/18/2006 8:00:00 11/28/2006 11:40:00 AM
ALPHA BAS7 0 1/13/2007 11:33:52 5.3908E+00 1.778E+00 1.884E+00 5.046E+C0 PCISA 1.0 1.0EH0  2.074E-2
TH-228 9NS1 0 1/4/2007 4:47:16 PM  9.5049E-02 1.227E-01 1.23E-01 5.326E-01 PCI/SA 0701  1.0E+0  B.308E-2
TH-230 9NS1 0 1/4/2007 4.47:16 PM  1.5267E-01 1.101E-01 1.11E-01 3.663E-01 PCI/SA 0701  1.0E+0  B8.308E-2
TH-232 ONS1 0 1/4/2007 4:47:16 PM  1.5267E-01  1.101E-01 1.11E-01 3.663E-01 PCI/SA 0701 10E+0  B.308E-2
33300 9JLWMN10 J6L2002754 000579 FILTER  12/18/2006 8:00:00 11/28/2006 11:45:00 AM
ALPHA BAS7 0 1/13/2007 11:33:52  6.1561E+00 2.021E+00 2.144E+00 5.916E+00 PCI/SA 1.0 1.0E+0  2.075E-2
TH-228 GNS1 0 1/4/2007 4:47:16 PM  9.4517E-02  2.113E-01 2.116E-01 1.134E+00 PCI/SA 0238 1.0E4+0  B.366E-2
TH-230 9NS1 0 1/4/2007 4:47:16 PM  5.4654E-01 3.284E-01 3.348E-01 1.093E+00 PCI/SA 0238 1.0E+0 B.366E-2
TH-232 INS1 0 1/4/2007 44716 PM  1.8218E-01  2.037E-01 2.048E-01 1.093E+00 PCIiSA 0238 1.0E40 8.366E-2
33300 JLXT21AB J6L210000206 INTRA-LAB BLANK FILTER  12/18/2006 8:00:00 11/28/2006 12:20:00 PM
ALPHA BAS7 0 B 1/13/2007 11:33:52  .1.5866E-03 1.888E-03 1.897E-03 8.811E-03 PCUSA 1.0 1.0E+0  1.274E+1
33300 JLXT21CS J6L210000206 INTRA-LAB CHECK FILTER  12/18/2006 8:00:00 11/28/2006 12:20:00 PM
ALPHA BAS7T 0 S 1/14/2007 11:55:21  3.2573E-01 1.349E-02 4.057E-02 B.072E-03 PCUSA  36345E-01 10 1.0E+0  1.264E+1
6355206, **Samples Inserted | Updated | NotUpdated => 2 |04,
"*Results Inserted | ReTestinserted | Updated | Notinserted =>6 |00 0.
**Diff RptDb | Qtims => .
STL Richland, Wa Calc Review v4.8.26 Page 1
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Batch Nbr: 6355206

1/14/2007 1:39:32 PM

Alpha Beta, Alpha by GPC-Am , Results
Summary Report
Status Meth  Matrix Wrk Ord Parameter Sa Act Uncert Q Units Av ILcC IDC QC Yield RYIld
Alpha by GPC-Am Richland Standard Gross Alpha/Beta Wo BIk Subt
Calc §7 FILTER JLWMF1AE ALPHA  4,15E+00  {1.91E+00) PCI/SA R 2.50E+00 5.90E+00 - 100%
Calz 87 FILTER JLWMKIAE ALPHA  6.08E+00 (1.91E+00) PCHSA R 1.82E+00 4.57E+00 100%
Calz S7 FILTER JLWMLIAE ALPHA  5.39E+00 (1.88E+00) PCI/SA R 2.08E+00 5.05E+00 - 100%
Calc 57 FILTER JLWMN1AE ALPHA  6.16E+00  (2.14E+00) PCI/SA R 2.51E+00 5.92E+00 7 100%
Calc 57 FILTER JLXT21AA ALPHA  -1.59E-03 (1.90E-03) U4PCI/SA R 3.69E-03 8.81E-03-B 100%
4 1
Cale 87 FILTER JLXT21AC ALPHA  3.26E-01 (4.06E-02) PCI/SA R 3.29E-03 B.07E-03°S 100% 90‘;/o/
l,)ﬂtviw’"'\/
( - (5—" ‘97
\\
- (1s Uncertainiti .
I(l))C - f(nsstru?nC;ntaE')r:tI:csl)ion Level in Conc Units Page 1 RecCnt:6
MLcC- Method Decision Level in Conc Units Q - Qualifier, U is Less Than L¢ = 1.645*TPU RADCALC v4.8.26
MOGC - Minimum Detectable Concentration All Results Displayed to Three Digits Reguardless of Significants STL Richland
*Std - Le, MDC using StdDev for Set of Blanks Date/Time - mmiddyy hh:mm, 24br Time
STL RI CHLAND 90
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UST Number: JLWMF1AE Isotope: 112

Detector: 10-A File:
Dish Size: 15

Cycle
1

Bkg

Cycle
Bkg

(OREPORT Rev 11-0CT-98)

[quadl0.sample,A] JLWMF1AE. 112
Bkg File: $DISK1:[QUADlO.BKGRND]CURRENT.A_15;4450

Alpha Beta Min Guard Volts Finish Date/Time
00023 00000 0150 00000 1000 13-JAN-2007 12:48:52.78

File: [quale.bkgrnd]2007—01—13_1006.A_15 (QREPORT Rev 11-0CT-98)

Count Min CBEM Guard Volts Date/Time
00014 0200 0.07 00000 1000 13-JAN-2007 10:06:19.28
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UST Number: JLWMK1AE Isotope: 112

Detector: 10-R File:
Dish Size: 15

Cycle Alpha Beta Min Guard Volts
1 00023 00000 0150 00000 1000 13-

Bkg File: [quadlo.bkgrnd]2007-01—13_1006.B_15

Cycle Count Min CPM Guard Volts
Bkg 00007 0200 0.04 00000 1000

STL RI CHLAND

(QREPORT Rev 11-0CT-98)

[quadl0.sample.B] JLWMK1AE.112
Bkg File: $DISK1:[QUADlO.BKGRND]CURRENT.B_15;4445

Finish Date/Time
JAN-2007 12:48:52.,78

(QREPORT Rev 11-0OCT-98)

Date/Time
13-JAN-2007 10:06:19.28
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UST Number: JLWML1AE Isotope: 112 (QREPORT Rev 11-0CT-98)

Detector: 10-C File: [quadlO.sample.C]JLWMLI1AE.112
Dish Size: 15 Bkg File: $DISK1:[QUADlO.BKGRND]CURRENT.C_15;4456
Cycle Alpha Beta Min Cuard Volts Finish Date/Time
1 00024 00000 0150 00000 1000 13-JAN-2007 12:48:52 .78
Bkg File: [quale.bkgrnd]2007—01—13_1006.C_15 (CQREPORT Rev 11-0CT-98)
Cycle Count Min CPM Guard Volts Date/Time
Bkg 00010 0200 0.05 00000 1000 13-JAN-2007 10:06:19.28

STL RI CHLAND 95



UST Number: JLWMN1AE Isotope: 112 (OREPORT Rev 11-0CT-98)

Detector: 10-D File:

[quadl0.sample.D] JLWMNIAE.112
Dish Size: 15

Bkg File: $DISK1:[QUADlO.BKGRND}CURRENT.D_15;4449

Cycle Alpha Beta Min Guard Volts Finish Date/Time
1 00029 0oo0ooe 0150 00000 1000 13-JAN-2007 12:48:52.78

Bkg File: [quadlo.bkgrnd]2007—01—13_1006.D_15 (QREPORT Rev 11-OCT-98)

Cycle Count Min CPM Guard Volts Date/Time
Bkg 00014 0200 0.07 00000 1000 13-JAN-2007 10:06:19.28
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UST Number: JLXT21AA Isotope: 112 {OQREPORT Rev 11-CCT-398)
Detector: 10-F File:

[quadl0.sample.F]JLXT21AA.112
Dish Size: 15

Bkg File: $DISK1:[QUADlO.BKGRND]CURRENT.F_15;4441

Cycle Alpha Beta Min Guard Volts

Finish Date/Time
1 00006 00000 0150 Q0000 1000

13-JAN-2007 12:48:52.78

Bkg File: [quale.bkgrnd]2007—01—13_1006.F_15 (QREPORT Rev 11-0CT-98)

Cycle Count Min CPM Guard Volts Date/Time
Bkg 00012 0200 0.06 00000 1000 13-JAN-2007 10:06:19.28
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UST Number: JLXT21AC Isotope: 112

Detector: 10-A File:
Dish Size: 15

Cycle Alpha Beta Min Guard Volts
1 00598 00000 0150 00000 1000 14-

Bkg File: [quadlo.bkgrnd]2007—01—13“2122.A_lS

Cycle Count Min CPM Guard Volts
Bkg 00022 0500 0.04 00000 1000

STL RI CHLAND

(QREPORT Rev 11-0CT-98)

[quadl0.sample.A]JLXT21AC.112
Bkg File: $DISK1:[QUADlO.BKGRND]CURRENT.A_15;4451

Finish Date/Time
JAN-2007 13:10:21.44

(OREPORT Rev 11-0CT-98)

Date/Time
13-JAN-2007 21:22:37.02
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RADIOCHEMISTRY, First Leve! Review

STL Data Review/Verification Checklist 1/16/2007 2:45:01 PM

Lot No., Due Date: J6L200275; 01/16/2007

Client, Site: 536403; AIR MONITORING Yerington Mine
QC Batch No., Method Test: 6355209; RRA228 Ra-228 by GPC

SDG, Matrix: 33300; FILTER

OP numbers, and revisions?

2.0 QC Batch .’ SR RS RTEL N e R
2.1 Do the Summary/Detalled Reports include a calculated result for each sample Ilsted on the QC Batch Sheet’?

2.2 Are the QC appropriate for the analysis included in the batch?
2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc?

2.4 Does the Worksheets include a Tracer Vial label for each sample?

0 QC & Samples’
ls the blank results, yleld and MDA within contract limits?

3.2 Is the LCS result, yield, and MDA within contract limits?
3.3 Are the MS/MSD resuits, yields, and MDA within contract limits?
3.4 Are the duplicate result, yields, and MDAs within contract fimits?

3.5 Are the sample yields and MDAs within contract limits?

4.0 Raw Data T
4.1 Were results calculated in the correct units?

4.2 Were analysis volumes entered correctly?
4.3 Were Yields entered correctly?
4.4 Were spectra reviewed/meet contractual requirements?

4.5 Were raw counts reviewed for anomalies?

UGS GaGaa

ey No

<

No

\y

V

Yy
A

No
No

No

<
@

v

No

3
[~ ]

<

es No

ey No

No
No
No
No

No

No

N/A

N/A

N/A

N/A

NA

N/A
v
v

N/A

‘N/A

N/A

N/A

N/A

N/A

NiA

5.0 Other L
5.1 Arz all nonconformances mcluded and noted? No N/A
5.2 Are ail required forms filled out? No N/A
5.3 Was the correct methodology used? No N/A
5.4 Was transcription checked? No N/A
5.5 Were all calculations checked at a minimum frequency? No N/A
5.6 Are worksheet entries complete and correct? No N/A
6.0 Comments on any No | response

SeeNCM [~ 09 284
First Level Review L%’/’ ﬁ,// f@ p Lo ﬁ/ eleed i~ Date _/—/( ¢ 7
SZE?S!IE?EZLCM.BQG / // [g/& 7 / Page 1 1bo
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I SEVERN

STL

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

A AT = g
QC Batch Number: /17 Jn—ijﬁ'/f/) 7

Review Item

Yes (V)

No (V) N/A (V)

A. Sample Analysis
1. Are the sample yields within acceptance criteria?

2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?

\

3. Are the comrect isotopes reported?

B. QC Samples

Contract Detection Limit?

1. Is the Minimum Detectable Activity for the blank result < the

2. Does the blank result meet the Contract crteria?

3. Is the blank result < the Contract Detection Limit?

result < the Contract Detection Limit?

4, Is the blank result > the Contract Detection Limit but the sample

5. Is the LCS recovery with contract acceptance criteria?

Limit?

7. Is the LCS Minimum Detectable Activity < the Contract Detection

8. Do the MS/MSD results and yields meet acceptance criteia?

9. Do the duplicate sample results and yields meet acceptance
criteria?

C. Other

1. Are all Nonconformances included and noted?

2. Are all required forms filled out?

3. Was the correct methodology used?

4. Was transcription checked?

5. Were all calculations checked at 2 minimum frequency?

6. Were units checked?

)
Comments on any “No” response: Q@L /(/M

7 7 A e /
Second Leve] Revicw%ﬁf//é (/< / /M?M

o

LS-038B, Rev. 10, 8/02
STL RI CHLAND

Date: /“’/7’“(-0/
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Clouseau
Nonconformance Memo

SEVERN

TRENT

SLERVICES

NCM# 10-09284

NCM initiated By: angela long Classification:
Date Opened: 01/16/2007 Status:
Date Closed: Production Area:
Tests:

Lot #s (Sample #'s):

QC Batches:
Nonconformance: LCS result out of limits

Subcategory: Analyte was recovered low in the LCS

Anomaly
GLREVIEW
Environmental - Sep
Ra-228 by GPC
J6L200275 (1,2,3,4),
J6L210000 (209),
6355209

Problem Description / Root Cause

Name Date  Description
angela long 01/16/2007 The LCS recovery was low at 71%, but all of the samples were below detection limit

so batch was accepted.

Corrective Action

Name Date Corrective Action
angela long 01/16/2007 Note case narrative.

Client Notification Summary

Client Project Manager Notified Response How Notified Note
Response Response Note

Quality Assurance Verification

Verified By Due Date Status Notes
This section not yet completed by QA.

Approval History

Date Approved Approved By Position

Date Printed: 1/16/2007

STL RI CHLAND

Page 1 of 1
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11672007 2:46:21 PM |ICOC Fraction Transfer/Status Report
ByDate: 1/16/2008, 1/21/2007, Batch: '6355209, User: *ALL Order By DateTimeAccepting
Q Batch Work Ord CurStatus Accepting Comments
6355209
AC CalcC LongA 12/27/2006 1:07:39
SC wagarr IsBatched 12/21/2006 10:00:48 AM ICOC_RADCALC v4.8.26
SC LongA Sep1C 12/27/2006 1:07:39 PM RICH-RC-5005 REVISION 5
SC HarrisonJ Sep2C 1/15/2007 2:53:26 PM RICH-RC-5005 REVISION 4
SC DAWKINSO InCnt1 1/15/2007 4:24:55 PM RICH-RD-0003 REVISION 4
sc BlackCL CalcC 1/16/2007 7:51:09 AM RICH-RD-0003 REVISION 4
AC Harrisond 1/15/2007 2:53:26 PM
AC DAWKINSO 1/15/2007 4:24:55 PM
AC BlackCL 1/16/2007 7:51:09
Lo} ] A
STL Richland Grp Rec Cnt: 4
Richland Wa. Page 1 ICOCFractions v4.8.26

STL RI CHLAND
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1/16/2007 2:46:20 PM

Rpt DB Transfer log (Batch Results)

SDG or Batch

W
33300
ALPHA
RA-228
TH-228
TH-230
TH-232
33300
ALPHA
RA-228
TH-228
TH-230
TH-232
33300
ALPHA
RA-228
TH-228
TH-230
TH-232
33300
AlLPHA
RA-228
TH-228
TH-230
TH-232
33300
RA-228
33300
RA-228

Rot Db Id
9JLWMF10
BAS7 0
BXTF 0
9NS1 0
9NS1 0
SNS1 0
9JLWMK10
BAS7 0
BXTF 0
ONS1 0
9NS1 0
9NS1 0
9JLWML10
BAS7 0
BXTF ¢
ONS1 0
ONS1 0
9NS1 0
9JLWMN10
BAS7 0
BXTF 0
9NS1 )
9NS1 0
ONS1 0
JLXT61AB
BXTF 0
JLXTE1CS
BXTF

0 8

LotSample Client Id Matnix Received Date Sampie Date
j Cnt Uncert Tot uncen  smoa Unirs Lxpected Yield Volumes

J6L2002751 P-0809 FILTER  12/18/2006 8:00:00 11/28/2006 12:20:00 PM

1/13/2007 11:33:52  4.1506E+00 1.845E+00 1.908E+00 5.903E+00 PCI/SA 1.0 1.0E+0  2.09E-2
1/16/2007 7:08:52 AM 1.3216E+00 3.853E-01 4.211E-01 1.597E+00 PCI/SA 0.857 1.0E+0  2.503E-1
1/4/2007 4:47:16 PM  4.1715E-02  9.328E-02 9.336E-02 5.004E-01 PCISA 0454 10E+0 BA4B7E-2
17412007 4:47:16 PM  3.6184E-01 1.842E-01 1.875E-01 4.823E-01 PCI/SA 0454 10E40 B.4B7E-2
1/4/2007 4:47:16 PM  8.0408E-02 B8.99E-02 9.023E-02 4.823E-01 PCI/SA 0454 10E40 B487E-2
J6L2002752 P-0810 FILTER  12/18/2006 8:00:00 11/28/2006 12:05:00 PM

1/13/2007 11:33:52  6.0753E+00 1.776E+00 1.905E+00 4.574E+00 PCI/SA 1.0 1.0E40  2.054E-2
1/16/2007 7:08:52 AM 8.4103E-01 3.99E-01 4.395E-01 1.897E+00 PCI/SA 0811  10E+0  2.468E-1
1/4/2007 4:47:16 PM  3.7185E-02 8.315E-02 8.322E-02 4.461E-01 PCI/SA 0507 10E+0  B.293F-2
17412007 4:47:16 PM  1.195BE-06 8.778E-02 8.778E-02 5.275E-01 PCI/SA 0507 1.0E+0 B.293F-2
1/4/2007 4:47:16 PM  0.0E+00 0.0E+00  B8.014E-02 4.299E-01 PCI/SA 0507 10E+0  B.293E-2
J6L2002753 P-0811 FILTER  12/18/2006 8:00:00 11/28/2006 11:40:00 AM

1/13/2007 11:33:52  5.3908E+00 1.778E+00 1.8B4E+00 5.046E+00 PCI/SA 1.0 1.0E40  2.074E-2
1/16/2007 7.08:52 AM 1.1625E+00 3.808E-01 4.072E-01 1.581E+00 PCI/SA 0.82 1.0E+0  2.482E-1
1/4/2007 4:47:16 PM  9.5049E-02 1.227E-01 1.23E-01 5.326E-1 PCI/SA 0701 1.0E40  B.308E-2
1/4/2007 447:16 PM  1.5267E-01  1.101E-01 1.11E-01 3.663E-01 PCI/SA 0701  1.0E+0  B8.308E-2
1/4/2007 4:47:16 PM  1.5267E-01  1.101E-01 1.11E-01 3.663E-01 PCI/SA 0701 10E+0 8.308E-2
J6L.2002754 000579 FILTER  12/18/2006 8:00:00 11/28/2006 11:45:00 AM

1/13/2007 11:33:52  6.1661E+00 2.021E+00 2.144E+00 5.916E+00 PCI/SA 1.0 1.0E+0  2.075E-2
1/16/2007 7:09:01 AM 2.6483E+00 4.924E-01 5.223E-01 1.657E+00 PCI/SA 0776 1.0E+Q  2.487E-1
1/4/2007 4:47:16 PM 9.4517E-02  2113E-01 2.416E-01 1.134E+00 PCI/SA 0238 1.0E40 B.366E-2
1/4/2007 4:47:16 PM  5.4654E-01  3.284E-01 3.348E-01 1.093E+00 PCI/SA 0238 10E+0 B.366E-2
1/4/2007 4:47:16 PM  1.8218E-01  2.037E-01 2.048E-01 1.093E+Q0 PCI/SA 0238 1.0E+0  B.366E-2
J6L.210000209 INTRA-LAB BLANK FILTER  12/18/2006 8:00:00 11/28/2006 12:20:00 PM

1/16/2007 7:09:01 AM 1.2197E-03 6.216E-04 6.277E-04 2.732E-03 PCI/SA 0857 1.0E+0 151E+2
J6L210000209 INTRA-LAB CHECK FILTER  12/18/2006 8:00:00 11/28/2006 12:20:00 PM

1/16/2007 7:09.01 AM 2.3871E-02 1.407E-03 1.962E-03 2.498E-03 PCIUSA  33662E-02 0.961 10E+0  1.501E+p

6355209, **Samples Inserted | Updated | NotUpdated
**Results Inserted | ReTestInserted | Updated | Notln
**Diff RptDb | Qtims => *wo:JLXT61AA=
*woJLXT61AA=> mat:FILTER | Air *wo:J

STL Richland, Wa Calc Review v4.8.26

=>0|0]86,

serted=>0]0]0]86.

>, matFILTER | Air *wo:JLXT61AA=> , mat:FILTER
LXT61AA=>  mat:FILTER [ Air *wo:JLXTB1AC=> , m

[ Air *wo:JLXT61AA=> , mat:FILTER | Air
at:FILTER | Air *wo:JLXT61AC=> , mat:FILTER

Page 1
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Batch Nbr: 6355209 Alpha Beta, Ra-228 by GPC |, Results 1/16/2007 7:42:21 AM |

Summary Report |
StatusMeth Matrix  Wrk Ord  Parameter SaAct  Uncet Q Units Av IeC  IDC  OC Yield RYid |
Ra-228 by GPC Ra-226/Ra-228 Deem With Out Blk Subt, CPDL
Calc TF  FILTER  JLWMFIAD RA-228 229E+00 (8.12E-01) PCUSA R 1.07E+00 2.51E+00 86% |
Calc TF  FILTER ~ JLWMFIAD RA-228 1.49E+00 (7.46E-01) PCI/SA R 1.18E+00 2.76E+00 86%
(Cale TP FILTER  JLWMF1AD RA-228 182E-01  (6.16E-01) UAPCUSA R 1.30E+00 303E+00  86%
Calc TF  FILTER  JLWMFIAD RA-228 1.32E+00 (4.21E-01) PCISA A 6.83E-01 1.60E+00v"  86%
Calc TF  FILTER ~ JLWMFIAD RA-228 -3.46E+00 (2.66E+00)U4PCI/SA R 6.59E+00 1.49E+01 86%
Cale TF  FILTER  JLWMKIAD RA-228 1.83E+00 (8.25E-01) PCISA R 1.29E+00 2.98E+00 81%
Calc TF  FILTER ~ JLWMKIAD RA-228 1.19E+00 (7.99E-01) UAPCUSA R 1.42E+00 3.28E400 81%
Calc TP FILTER  JLWMKIAD RA-228 -4.96E-01 (6.47E-01) U4PCISA R 1.56E+00 360E+00 . 81%
Calc TF  FILTER ~ JLWMKIAD RA-228 841E-01  (4.40E-01) PCISA A B8.20E-01 1.90E+00 <«  81%
Cale TF  FILTER ~ JLWMKIAD RA-228 -2.78E+00 (3.01E+00)U4PCHSA R 7.25E+00 1.64E+01 81%
Calc TF  FILTER  JLWMLIAD RA-228 2.28E+00 (B.05E-01) PCUSA R 1.05E+00 2.48E+00 82%
Calc TF  FILTER  JLWMLIAD RA-228 0.00E+00 (5.26E-01) USPCISA R 1.15E+00 2.73E+00 82%
Calc TF  FILTER  JLWMLIAD RA-228 1.21E+00 (7.54E-01) USPCISA R 127E+00 3.00E+00 . 82%
Calc TF  FILTER  JLWMLIAD RA-228 1.16E+00 (4.07E-01) PCISA A B.68E-01 1.58E+00 82%
Cale TF FILTER  JLWML1AD RA-228 -2.83E+00 (2.59E+00)U4PCIUSA R 6.40E+00 1.46E+01 82%
Calc TF  FILTER  JLWMN1AD RA-228  3.22E+00 (9.17E-01) PCVSA R 1.10E+00 2.60E+00 78%
Calc TF  FILTER  JLWMN1AD RA-228 1.91E+00 (8.10E-01) PCUSA R 1.21E+00 2.86E+00 78%
Cale TF  FILTER  JLWMNIAD RA-228 282E+00 (9.79E-01) PCUSA R 1.33E400 3.16E+00  78%
Calo TF  FILTER  JLWMN1AD RA-228 265E+00 (522E-01) PCUSA A 7.01E-01 166E+00 / 78%
Calc TF  FILTER  JLWMNIAD RA-228 -3.20E+00 (2.47E+00)U4PCI/SA R 6.32E+00 1.46E401 78%
Cale TF  FILTER  JLXTE1AA RA-228 B8.80E-04  (9.54E-04) UAPCSA R 1.84E-03 429E-03 B  86%
Calc TF  FILTER  JLXT61AA RA-228 1.72E-03  (1.14E-03) UAPCUSA R 2.02E-03 472E-03 B  86%
Calo TF  FILTER  JLXT61AA RA-228 1.06E-03  (1.15E-03) UIPCISA R 220E-03 519E03 B  86%
Calc TF  FILTER  JLXT61AA RA-228 1.22E-03/ (6.28E-04) PCUSA A 1.17E-03 2.73E.03 By 86%
Calc TF  FILTER  JLXT61AA RA-228 1.77E-03  (5.02E-03) U4PCIUSA R 1.06E-02 241E02 B  86%
Cale TF  FILTER  JLXTE1AC RA-228 239E-02 (3.31E-03) PCIUSA R 1.69E-03 392E-03 § 96%  71%
Calc TF  FILTER  JLXTE1AC RA-228 2.43E-02 (3.44E-03) PCUSA R 1.86E-03 431E-03 S  96%  72%
Calc TP FILTER  JLXT6IAC ~RA-228 234E-02 (344E-03) PCISA R 204E03 474E-03 §  96%  69%
Calc TF  FILTER  JLXT6IAC RA-228 2.39E-02  (1.96E-03) PCIUSA A 1.08E-03 250E-03 SV 96%  71% NJ
Caic TF  FILTER  JLXT61AC RA-228 2.35E02 (6.79E-03) PCUSA R 9.34E-03 2.13E02 §  96%  70%

!
Jitb/o7
F Omu{cuu-\/
1L o7

:!)Z)C -»I(r:sstrll‘lj?nC:r:;alggif;%on Level in Conc Units Page 1 RecCnt.30
MLcC- Method Decision Level in Conc Units Q - Qualifier, U is Less Than Lc = 1.645"TPU RADCALC v4.8.26
'S 0, MDG using Sudbey for oot ot parks Al Resuls S e Dyt Heguardless of Signifcans STL Richland
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UST Number: JLWMF1AD Isotope: 180 (QREPORT Rev 11-0CT-98)

Detector: 3-B File: [quad3.sample.B]JLWMF1AD.180
Dish Size: 1 Bkg File: $SDISKI1: [QUAD3.BKGRND]CURRENT.B 1;5649
Cycle Alpha Beta Min Guard Volts Finish Date/Time

1 00000 00029 0050 01220 1220 15-JAN-2007 17:16:04.03
2 00000 00022 0050 01210 1920 15-JAN-2007 18:06:18.89
3 00000 00013 0050 01220 1920 15-JAN-2007 18:56:33.53

Bkg File: [quad3.bkgrnd]2007-01-14 2101.B 1 {OREPORT Rev 11-0CT-98)
Cycle Count Min CPM Guard Volts Date/Time
Bkg 00095 0400 0.24 09785 1920 14-JAN-2007 21:01:02.18
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UST Number: JLWMF1AD Isotope: 430 (QREPORT Rev 11-0OCT-98)

Detector: 3-B File: [quad3.sample.BlJLWMF1AD.430
Disgh Size: 1 Bkg File: $DISK1:[QUADB.BKGRND]CURRENT.B_l;SGSO
Cycle Alpha Beta Min Guard Volts Finish Date/Time
1 00000 00014 0050 01220 1920 16-JAN-2007 07:08:52.37
Ekg File: [quad3.bkgrnd]2007—01—16_0242.B_l {QREPORT Rev 11-0CT-98)
Cycle Count Min CPM Guard Volts Date/Time
Bkg 00155 0400 0.39 09732 1920 16-JAN-2007 02:42:30.47
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UST Number: JLWMKIAD Isotope: 180 (OREPORT Rev 11-0CT-98)

Detector: 3-C File: [quad3.sample.C]JLWMKI1AD.180
Dish Size: 1 Bkg File: $DISK1:[QUAD3.BKGRND]CURRENT.C_1;5654
Cycle Alpha Beta Min Guard Volts Finish Date/Time

1 00000 00026 0050 012260 1920 15-JAN-2007 17:16:04.03
2 00000 00021 0050 01210 1920 15-JAN-2007 18:06:18.89
3 00000 00011 0050 01220 1920 15-JAN-2007 18:56:33.53

Bkg File: [quad3.bkgrnd]2007-01-14 2101.C 1 (QREPORT Rev 11-0CT-98)
Cycle Count Min CPM Guard volts Date/Time
Bkg 00110 0400 0.28 09785 1920 14-JAN-2007 21:01:02.18
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UST Number: JLWMKI1AD Isotope: 430 (QREPORT Rev 11-0CT-98)

Detector: 3-C File: [quad3.sample.C]JLWMK1AD.430
Digh Size: 1 Bkg File: $DISK1:[QUAD3.BKGRND]CURRENT.C_1;5655
Cycle Alpha Beta Min Guard Volts Finish Date/Time
1 00000 00015 0050 01220 1920 16-JAN-2007 07:08:52.37
Ekg File: [quad3.bkgrnd}2007-01-16 0242.C 1 (OREPORT Rev 11-0CT-98)
Cycle Count Min CPM Guard Veolts Date/Time
Bkg 00151 0400 0.38 09732 1920 16-JAN-2007 02:42:30.47
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UST Number: JLWML1AD Isoctope: 180 (QREPORT Rev 11-0OCT-98)

Detector: 3-D File: [quad3.sample.D]JLWMLIAD.180
Digh Size: 1 Bkg File: $DISK1:[QUAD3.BKGRND]CURRENT.D_1;5639
Cycle Alpha Beta Min  Guard  Volts Finish Date/Time

1 00000 00026 0050 01220 1920 15-JAN-2007 17:16:04.03
2 00000 00010 0050 01210 1920 15-JAN-2007 18:06:18.89
3 00000 00017 0050 01220 1920 15-JAN-2007 18:56:33.53

Bkg File: [quad3.bkgrnd}2007—01—14_2101.D_1 (QREPORT Rev 11-0CT-98)
Cycle Count Min CPM Guard Volts Date/Time
Bkg 00080 0400 0.20 09785 1820 14-JAN-2007 21:01:02.18

STL RI CHLAND 116



UST Number: JLWML1AD Isotope: 430 (QREPORT Rev 11-0CT-98)

Detector: 3-D File:

[quad3.sample.D] JLWML1AD.430
Dish Size: 1

Bkg File: SDISKl:[QUADB.BKGRND]CURRENT.D_1;564O

Cycle Alpha Beta Min Guard Volts Finish Date/Time
1 00000 00012 0050 01220 1920 16-JAN-2007 07:08:52.37

Bkg File: [quad3.bkgrnd]2007—01—16_0242.D_1 (QREPORT Rev 11-0CT-98)

Cycle Count Min CPM Guard Volts Date/Time
Bkg 00129 0400 0.32 09732 1520 16-JAN-2007 02:42:30.47
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UST Number: JLWMNI1AD Isotope: 180 (QREPORT Rev 11-0CT-98)

Detector: 4-A File: [guad4.sample.A]JLWMN1AD.180
Dish Size: 1 Bkg File: $DISK1:[QUAD4.BKGRND]CURRENT.A_1;5658
Cycle Alpha Beta Min Guard Volts Finish Date/Time

1 00000 00032 0050 01173 1850 15-JAN-2007 17:16:33.01
2 00000 00022 0050 01179 1850 15-JAN-2007 18:06:47.78
3 00000 00026 0050 01175 1850 15-JAN-2007 18:57:02.62

Bkg File: [quad4 .bkgrnd] 2007-01-14 2102.A 1 (QREPORT Rev 11-0CT-98)
Cycle Count Min CPM Guard Volts Date/Time
Bkg 00082 0400 0.21 05452 1850 14-JAN-2007 21:02:28.15
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UST Number: JLWMN1AD Isotope: 430 (QREPORT Rev 11-0OCT-98)

Detector: 4-A File:

[quad4.sample.Al JLWMN1AD. 430
Dish Size: 1

Bkg File: $DISK1:[QUAD4.BKGRNDJCURRENT.Agl;5659

Cycle Alpha Beta Min Guard Volts Finish Date/Time
1 00000 00010 0050 01170 1850 16-JAN-2007 07:09:01.11

Bkg File: [quad4.bkgrnd]2007—01—16_0242.A_1 (OREPORT Rev 11-0CT-98)

Cycle Count Min CPM Guard  Volts Date/Time
Bkg 00117 0400 0.29 09430 1850 16-JAN-2007 02:42:35.71
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UST Number: JLXT61AA Isotope: 180 {QREPORT Rev 11-0CT-98)

Detector: 4-B File: [quad4.sample.B]JLXT61AA.180
Dish Size: 1 Bkg File: $DISK1:[QUAD4.BKGRND]CURRENT.B_1;5657
Cycle Alpha Beta Min  Guard Volts Finish Date/Time

1 00000 00016 0050 01173 1850 15-JAN-2007 17:16:33.01
2 00000 000195 0050 01179 1850 15-JAN-2007 18:06:47.78
3 00000 00016 0050 01175 1850 15-JAN-2007 18:57:02.62

Bkg File: {quad4.bkgrnd]2007—01~l4_2102.B_l (QREPORT Rev 11-0CT-98)
Cycle Count Min CPM Guard Volts Date/Time
Bkg 00087 0400 0.24 05452 1850 14-JAN-2007 21:02:28.15
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UST Number: JLXT61AA Isotope: 430 (DREPORT Rev 11-0OCT-98)

Detector: 4-B File: [gquad4.sample.B]JLXT61AA.430
Dish Size: 1 Bkg File: $DISK1:[QUAD4.BKGRND]CURRENT.B_1;5658
Cycle Alpha Beta Min Guard Volts Finish Date/Time
1 cG000 00019 0050 01170 1850 16-JAN-2007 07:09:01.11
Bkg File: {quad4.bkgrnd]2007—01—16_0242.B_1 (OQREPORT Rev 11-0OCT-98)
Cycle Count Min CPM Guard Volts Date/Time
Bkg 00139 ¢400 0.35 059430 1850 16-JAN-2007 02:42:35.71

STL RI CHLAND 121



UST Number: JLXT61AC Isotope: 180 (QREPORT Rev 11-0CT-98)

Detector: 4-C File: [quad4.sample.C]JLXT61AC.180
Digh Size: 1 Bkg File: $DISK1:{QUAD4.BKGRND]CURRENT.C_1;566O
Cycle Alpha Beta Min Guard Volts Finish Date/Time

1 00000 00133 0050 01173 1850 15-JAN-2007 17:16:33.01
2 00000 00124 0050 01179 1850 15-JAN-2007 18:06:47.78
3 00000 00110 0050 01175 1850 15-JAN-2007 18:57:02.62

Bkg File: [quad4.bkgrnd]2007—01—14_2102.C_1 (QREPORT Rev 11-0CT-98)
Cycle Count Min CPM Guard Volts Date/Time
Bkg 00106 0400 0.27 06452 1850 14-JAN-2007 21:02:28.15
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UST Number: JLXT61AC Isotope: 430 (OQREPORT Rev 11-0CT-98)
Detector: 4-C File:

[quad4 .sample.C]IJLXT61AC. 430
Digh Size: 1

Bkg File: $DISK1:[QUAD4.BKGRND]CURRENT.C_1;5661

Cycle Alpha Beta Min Guard Volts Finish Date/Time
1 00000 00042 0050 01170 1850 16-JAN-2007 07:09:01.11

Bkg File: [quad4.bkgrnd]2007—01—16~0242.le (OREPORT Rev 11-0OCT-98)
Cycle Count Min CPM Guard Volts

Date/Time
Bkg 00140 0400 0.35 09430 1850

16-JAN-2007 02:42:35.71
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12/26/2006 3:46:38 PM Sample Preparation/Analysis Balance 1d:1120373922,1120373922,1120 o
BX Ra-226/228 PrpRC5016, SepRC5005 Pipet #:
TF Radium-228 by GPC
AnalyDueDate: 01/15/2007 01 STANDARD TEST SET Sep1 DT/Tm Tech:
Batch: 6355209 pCi/lsampl Sep2 DT/Tm Tech:
SEQ Batch, Test: None
Prep Tech: ,HarrisonJ
SLTER IR IR T I AT T T
Work Order, Lot, Total Amt Total Initial Aliquot Adj Alig Amt QC Tracer Count Detector Count On | Off CR Analyst, Comments:
Sample Date /Unit Acidified/Unit Amt/Unit {Un-Acidified) Prep Date Time Min Id (24hr) Circle Init/Date
TLXT61AA-BLK:
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
JLXT61AC-LCS:
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
Approved By \ - bate: _ ===
0
€
L
O
STL Richland Key: In - Initial . H-Final Amt, di- Diluted Amt, s1 - Sep1, s2 - Sep2 Page 3 ISV - Insufficient Volume for Analysis WO Cnt: 6 i
Richtand Wa. pd - Prep Dt, r - Reference Dt, ec-Enrichment Cell, ct-Cocktailed Added Prep_SamplePrep v4.8.26f=




RADIUM 226

SAMPLE AND QC DATA
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STL Data Review/Verification Checklist
L TRENT | RADIOCHEMISTRY, First Level Review

1/16/2007 2:56:57 PM

Lot No., Due Date: J6L200275; 01/16/2007

Client, Site: 536403; AIR MONITORING Yerington Mine
QC Batch No., Method Test: 6355208, RRA2267 Ra-226 by ASC-7
SDG, Matrix; 33300; FILTER

1.0 COC R o
1.1 Is the ICOC page complete includes all appllcable ana sis, dates 80

umbers, and revisions?

2.0 QC Batch LA
2.1 Do the Summary/Detailed Reports include a calculated re ult for ea

sample listed on the
2.2 Are the QC appropriate for the analysis included in the batch?
2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc?

2.4 Does the Worksheets include a Tracer Vial label for each sample?

3.0 QC & Samples '
3.1 Is the blank results, yleld and MDA within contract limits?

3.2 Is the LCS result, yield, and MDA within contract limits?
3.3 Are the MS/MSD results, yields, and MDA within contract limits?
3.4 Are the duplicate result, yields, and MDAs within contract limits?

3.5 Are the sample yields and MDAs within contract limits?

4.0 RawData ~~ . .
4.1 Were results calculated in the correct units?

4.2 Were analysis volumes entered correctly?
4.3 Waere Yields entered correctly?
4.4 Were spectra reviewad/meet contractual requirements?

4.5 Were raw counts reviewed for anomalies?

5.0 Other " Lo v RN
5.1 Are all nonconformances mcluded and noled'?

Y~?No

No

No

7 No

Yy
_Yy‘
? No
v

YyNo

Yeg No
Yes No

Yes No

‘? No

No
\:7? No
Yy No

Yy N
Yy

N/A

N/A

N/A

N/A
N/A

N/A

NiA
N/A
ry
r;u/
NIA
NIA

N/A

N/A

N/A

5.2 Are all required forms filled out? Yy No N/A
5.3 Was the correct methodology used? Yy No N/A
5.4 Was transcription checked? I? No N/A
5.5 Were all calculations checked at a minimum frequency? Yy No N/A
5.6 Are worksheet entries complete and correct? Yy No N/A
6.0 Comments on any No response:

First Level Review /4 ,{M OZV% l’odfm/‘ (J«V wliiayiy . Date [l (77
(SJ-;\LS_RI:::l?giLCM.B.ZG / / / [f / % ‘77 V Page 1
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STL

Data Review Checklist
RADIOCHEMISTRY

Sécond Level Review

7. g”é&'z"éeﬂ/ |

.OC Batch Number:

Review Item Yes(¥) [No(¥) N/A (V)
A. Sample Analysis
1. Are the sample yields within acceptance criteria? —
2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit? —
3. Are the correct isotopes reported? —
B. QC Samples
1. Is the Minimum Detectable Activity for the blank result < the
Confract Detection Limit? -
2. Does the blank result meet the Contract criteria?
3. Is the blank result < the Contract Detection Limit? -
4. Is the blank result > the Contract Detection L izt but the sample
result < the Contract Detection Limit? -~
5. Is the LCS recovery with contract acceptance criteria? —
7. Is the LCS Minimum Detectable Activity <the Contract Detection
Limit? —
8. Do the MS/MSD results and yields meet acceptance criteria? 7
9. Do the duplicate sample results and yields meet acceptance
criteria? -
C. Other
1. Are all Nonconformances included and noted? -
2. Are all required forms filled out? L
3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minirmum frequency? -
6. Were units checked?

Comments on any “No” response:

N P N A
Second Level Revi(%%g/f/éjf/ 68 //(C/Z/yfr-———-

LS-038B, Rev. 10, 8/02

STL RI CHLAND
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11612007 2:56:07 PM ICOC Fraction Transfer/Status Report
ByDate: 1/16/2008, 1/21/2007, Batch: '6355208', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments
6355208
AC CalcC HarrisonJ 12/26/2006 3:36:08
SC wagarr IsBatched 12/21/2006 10:00:48 AM ICOC_RADCALC v4.8.26
SC HarrisonJ InPrep 12/26/2006 3:36:08 PM RICH-RC-5005 Revision 5
sC LongA Sep1C 12/27/2006 1:07:30 PM RICH-RC-5005 REVISION 5
SC DAWKINSO InCnt1 12/27/2006 2:44:07 PM RICH-RD-0007 REVISION 5
SC StringerR cnt1C 12/28/2006 5:58:49 AM RICH-RD-0007 REVISION 5
sC PetersonJ InSep2 12/29/2006 1:34:35 PM RICH-RC-5005 REVISION 5
SC StringerR CalcC 1/13/2007 3:33:50 PM RICH-RC-5005 REVISION 5
AC LongA 12/27/2006 1:07:30
AC DAWKINSO 12/27/2008 2:44:07
AC StringerR 12/28/2006 5:58:49
AC Petersond 12/29/2006 1:34:35
AC StringerR 1/13/2007 3:33:50 PM

STL Richiand Grp Rec Cnt:6

Richland Wa. Page 1 ICOCFractions v4.8.26
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1/16/2007 2:56:05 PM

Rpt DB Transfer log (

Batch Results)

SDG or Batch  RptDb Id LotSample Ciient id Matrix Received Date Sample Date
| I8 1 Result Cnt Uncert Tot wnc I
33300 9JLWMF10 J6L2002751 P-0809 FILTER  12/18/2006 8:00:00 11/28/2006 12:20:00 PM
ALPHA BAS7 0 1/13/2007 11:33:52  4.1506E+00 1.845E+00 1.90BE+00 5.903E+00 PCI/SA 1.0 1.0E40  2.09E-2
RA-226 BXTE 0 1/13/2007 1:54:00 PM 1.8063E-01 1.207E-C1 1.222E-01 4.119E-01 PClSA 0973 10E40  2.503E-1
RA-228 BXTF 0 1/16/2007 7:08:52 AM 1.3216E+00  3.853E-01 4.211E-01 1.597E+00 PCI/SA 0857 1.0E40  2.503E-1
TH-228 9NS1 0 1/4/2007 4:47:16 PM  4.1715E-02  9.328E-02 9.336E-02 5.004E-01 PCl/SA 0.454 10E+D  8.487E-2
TH-230 ONS1 0 1/4/2007 4:47:16 PM  3.6184E-01  1.842E-0+% 1.875E-01 4.823E-01 PCI/SA 0454 10E+D 8.487E-2
TH-232 9NS1 0 1/4/2007 4:47:16 PM  8.040BE-02 8.99E-02 9.023E-02 4.823E-01 PCI/SA 0454 1.0E40 B487E-2
33300 9JLWMK10 J6L2002752 P-0810 FILTER  12/18/2006 8:00:00 11/28/2006 12:05:00 PM
ALPHA BAS7 0 1/13/2007 11:33:52  6.0753E+00 1.776E+00 1.805E+00 4.574E+00 PClSA 10 1.0E+0  2.054E-2
RA-226 BXTE 0 1/13/2007 1:55:00 PM 4.9943E-01 1.215E-01 1.311E-01 2.582E-01 PCI/SA 09836 1.0E40  2.468E-1
RA-228 BXTF 0 1/16/2007 7:08:52 AM 8.4103E-01  3.99E-01 4.395E-01 1.897E+00 PCI/SA 0811  10E+0  2.468E-1
TH-228 ONS1 0 1/4/2007 4:47:16 PM  3.7185E-02 8.315E-02 8.322E-02 4.481E-01 PCl/SA 0507 1.0E+0  8.293E-2
TH-230 9NSA 0 1/4/2007 4:47:16 PM  1.1958E-06 8.778E-02 8.778E-02 5.275E-01 PCI/SA 0507 10E+0  B.293E-2
TH-232 9NS1 0 1/4/2007 4:47:16 PM  0.0E+00 0.0E+00  8.014E-02 4.299E-01 PCISA 0507 10E40  B.293E-2
33300 9JLWML10 J6L2002753 P-0811 FILTER  12/18/2006 8:00:00 11/28/2006 11:40:00 AM
ALPHA BAS7 0 113/2007 11:33:52  5.3908E+00 1.778E+00 1.884E+00 5.046E+00 PCI/SA 1.0 10E+0  2.074E-2
RA-226 BXTE 0 1/13/2007 1:54:00 PM 3.0948E-01  1.333E-01 1.372E-01 4.217E-01 PCI/SA 0931  10E+0  2.482E41
RA-228 BXTF 0 1/16/2007 7:08:52 AM 1.1625E+00 3.808E-01 4.072E-01 1.581E+00 PCI/SA 0.82 1.0E+0  2.482E-1
TH-228 9NS1 0 1/4/2007 4:47:16 PM  9.5049E-02 1.227E-01 1.23E-01  5.326E-01 PCKSA 0701 1.0E+0  B.308E-2
TH-230 9NS1 0 1/4/2007 4:47:16 PM  1,5267TE-01  1.101E-01 1.11E-01  3.663E-01 PCISA 0701  1.0E+0  8.308E-2
TH-232 9NS1 0 1/4/2007 4:47:16 PM  1.5267E-01  1.101E-01 1.11E-01 3.663E-01 PCI/SA 0701  1.0E+0  B.308E-2
33300 9JLWMN10 J6L2002754 000579 FILTER  12/18/2006 8:00:00 11/28/2006 11:45:00 AM
ALPHA BAS7Y 0 1/13/2007 11:33:52  6.1561E+00 2.021E+00 2.144E+00 5.916E+00 PCi/SA 1.0 1.0E+0  2.075E-2
RA-226 BXTE 0 1/13/2007 2:27:00 PM 3.2539E-01  1.138E-01 1.189E-01 3.333E-01 PCI/SA 0808 1.0E+0 24971
RA-228 BXTF 0 1/16/2007 7:09:01 AM 2,6483E+00 4.924E-01 5.223E-01 1.657E+00 PCISA 0776  1.0E+0  2497E-1
TH-228 9NS1 0 1/4/2007 4:47:16 PM  9.4517E-02 2.113E-01 2.116E-01 1.134E+00 PCI/SA 0238 10E+0  B.366E-2
TH-230 9NS1 0 1/4/2007 4:47:16 PM  5.4654E-01  3.284E-01 3.348E-01 1.093E+00 PCI/SA 0238 1.0E+0  B.366E-2
TH-232 ONS1 0 1/4/2007 4:47:16 PM  1.8218E-01  2.037E-01 2.048E-01 1.093E+00 PCi/SA 0238 1.0E+0 B.366E-2
33300 JLXT41AB J6L210000208 INTRA-LABBLANK FILTER 12/18/2006 8:00:00 11/28/2006 12:20:00 PM
RA-226 BXTE 0 B 1/13/2007 1:52:00 PM 3.9347E-01 4.492E-02 6.196E-02 7.448E-02 PCI/SA 087 1.0E+0  1.0E40
33300 JLXT41CS J6L210000208 INTRA-LAB CHECK FILTER  12/18/2006 8:00:00 11/28/2006 12:20:00 PM
RA-226 BXTE 0 § 1/13/2007 1:57:00 PM 1.3537E+00 7.54E-02 1.569E-01 6.232E-02 PCISA 1.3782E+00 1.106  10E40  1.0E+0
6355208, **Samples Inserted | Updated | NotUpdated => 2 | 0 | 4,
“*Results Inserted | ReTestInserted | Updated | Notinserted => 6 | 0 [0]0.
**Diff RptDb | Qtims => |
STL Richland, Wa Calc Review v4.8.26 Page 1
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Batch Nbr: 6355208

Stétué Met}‘lw Matrix‘ o

Alpha Beta, Ra-226 by ASC-7 , Results

Summary Report

' 'I‘Dké?;meter Sa Act

Uncert ' b Hljnits

Av ILcC  IDC

1/16/2007 11:29:26 AM

QC Yield RYld

Ra-226 by ASC-7

Calc
Calc
Caic
Calz
Calc

Cale

{
IDC

TE
TE
TE
TE
TE
TE

FILTER
FILTER
FILTER
FILTER
FILTER
FILTER

- (15 Uncertainities}
- Instrument Detection Level in Conc Units

Richland Standard Ra-226/Ra-228 Deem Wo Blk Subt.
(1.22E-01) U4 PCI/SA

JLWMF1AC
JLWMK1AC
JLWML1AC
JLWMN1AC
JLXT41AA
JLXT41AC

MLeC- Method Decision Level in Conc Units
MDC - Minimum Detectable Concentration

"Std

STL RI CHLAND

- Lc. MDC using StdDev for Set of Blanks

RA-226
RA-226
RA-226
RA-228
RA-226
RA-226

1.91E-01
4.99E-01
3.09E-01
3.25E-01
3.93E-01
1.35E+00

P age 1 S

(1.31E-01)
(1.37E-01)
(1.19E-01)
(6.20E-02)
(1.57E-01)

Q - Qualifier, U is Less Than Lc = 1.645*TPU
All Results Displayed to Three Digits Reguardiess of Significants
Datemme mm/dd/yy hh mm, 24hrT|me

PCI/SA
FPCI/SA
PCI/SA
PCI/SA
PCI/SA

R

R

R

R

R

R

//%/

1.84E-01 4.12E-01
9.79E-02 2.58E-01
1.83E-01 4.22E-01
1.41E-01 3.33E-01
3.15E-02 7.45E-02
2.57E-02 6.23E-02

A
/

.J'r) 1

d/ Fom éﬁ»{ﬂ

( — /It;/',_

97%
94%
93%
91%
B 97%
S 111% 98%

7

7 U

CAal ¢ v

”.ReCCnt:G '
RADCALC v4.8.26
STL Richland
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ALPHA SCINTILLATION REPORT
(Version: 17-Oct-1998)

Sample ID: JLWMF1AC Isotope: RA-226
Client: STL Matrix Code: 103
Batch Nbr: 6355208 Activity Unit: PCI/SA Multiplier: 1.0274¢

Technician: RS
Analysis Size: 0.2503 Analysis Unit: SA
Report Date: 13-JAN-2007 14:44:00.91
First Separation Date: 29-DEC-2006 13:35:00.00
Second Separation Date: 13-JAN-2007 10:54:00.00
Detector ID: & Cell ID: 6RA

Bkg Date: 13-JAN-2007 08:15:50.63
Bkg Counts: 000029 Bkg Duration: 000060.0

Count Date: 13-JAN-2007 13:54:00.41
Counts: 000036 Count Duration: 000050.0

End of Report

STL RI CHLAND 136



ALPHA SCINTILLATION REPORT
(Version: 17-0Oct-1998)

Sample ID: JLWMK1AC Isotope: RA-226
Client: STL Matrix Code: 103
Batch Nbr: 6355208 Activity Unit: PCI/SA Multiplier: 1.0684/

Technician: RS
Analysis Size: 0.2468 Analysis Unit: SA
Report Date: 13-JAN-2007 14:45:00.87
First Separation Date: 29-DEC-2006 13:35:00.00
Second Separation Date: 13-JAN-2007 10:55:00.00
Detector ID: 8 Cell ID: 8RD

Bkg Date: 13-JAN-2007 08:16:00.53
Bkg Counts: 000004 Bkg Duration: 000060.0

Count Date: 13-JAN-2007 13:55:00.39
Counts: 000025 Count Duration: 000050.0

End of Report
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ALPHA SCINTILLATION REPORT
(Version: 17-0ct-1998)

Sample ID: JLWML1AC Isctope: RA-226
Client: STL Matrix Code: 103
Batch Nbr: 6355208 Activity Unit: PCI/SA Multiplier: 1.0746 ¢

Technician: RS
Analysis Size: 0.2482 Analysis Unit: SA
Report Date: 13-JAN-2007 14:44:00.99
First Separation Date: 29-DEC-2006 13:35:00.00
Second Separation Date: 13-JAN-2007 10:54:00.00
Detector ID: 9 Cell ID: S9RA

Bkg Date: 13-JAN-2007 08:16:13.89
Bkg Counts: 000017 Bkg Duration: 000060.0

Count Date: 13-JAN-2007 13:54:00.48
Counts: 000029 Count Duration: 000050.0

End of Report
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ALPHA SCINTILLATION REPORT
(Version: 17-Oct-1998)

Sample ID: JLWMN1AC Isotope: RA-226
Client: STL Matrix Code: 103
Batch Nbr: 6355208 Activity Unit: PCI/SA Multiplier: 1.1017Y

Technician: RS
Analysis Size: 0.2497 Analysis Unit: SA
Report Date: 13-JAN-2007 15:17:00.60
First Separation Date: 29-DEC-2006 13:35:00.00
Second Separation Date: 13-JAN-2007 11:27:00.00
Detector ID: 10 Cell ID: ASA

Bkg Date: 13-JAN-2007 08:16:29.68
Bkg Counts: 000012 Bkg Duration: 000060.0

Count Date: 13-JAN-2007 14:27:00.29
Counts: 000027 Count Duration: 00Q050.0

End of Report
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ALPHA SCINTILLATION REPORT
(Version: 17-0Oct-1998)

Sample ID: JLXT41AA Isotope: RA-226
Client: STL Matrix Code: 103 e

Batch Nbr: 6355208 Activity Unit: PCI/SA Multiplier: 1.0278
Technician: RS

Analysis Size: 1.0 Analysis Unit: SA
Report Date: 13-JAN-2007 14:42:00.68
First Separation Date: 29-DEC-2006 13:35:00.00
Second Separation Date: 13-JAN-2007 10:52:00.00
Detector ID: 11 Cell ID: BMC

Bkg Date: 13-JAN-2007 08:16:44.12
Bkg Counts: 000012 Bkg Duration: 000060.0

Count Date: 13-JAN-2007 13:52:00.35
Counts: 000102 Count Duration: 000050.0

End of Report
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ALPHA SCINTILLATION REPORT
(Version: 17-Oct-1998)

Sample ID: JLXT41AC Isotope: RA-226
Client: STL Matrix Code: 103
Batch Nbr: 6355208 Activity Unit: PCI/SA Multiplier: 0.9043"

Technician: RS
Analysis Size: 1.0 Analysis Unit: SA
Report Date: 13-JAN-2007 14:47:00.57
First Separation Date: 29-DEC-2006 13:35:00.00
Second Separation Date: 13-JAN-2007 10:57:00.00
Detector ID: 23 Cell ID: PMA

Bkg Date: 13-JAN-2007 08:17:24.44
Bkg Counts: 000009 Bkg Duration: 000060.0

Count Date: 13-JAN-2007 13:57:00.27
Counts: 000343 Count Duration: 000050.0

End of Report
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SAMPLE IDENTIFICATION:

JLWMF1AC

CONFIGURATION ID: GER6 : JLWMF1AC 271261837

BA133
JLWMF1AC

TITLE
SAMPLE ID

REPORT DATE: 27-DEC-06

ACQUIRE DATE: 27-DEC-06 18:37:27
ELAPSED LIVE TIME: 1800.0 Sec
PRESET LIVE TIME: 0 00:30:00

SAMPLE QUANTITY: 1.0000E+00
SAMPLE GEOMETRY: BA133T15

ENERGY OFFSET: 8.0574E-02 keV
ENERGY SLOPE: 2.4950E-01 keV/C
ENERGY Q COEFF: 9.1276E-09 keV/C~"2
PEAK SENSITIVITY: 5.000

ABUNDANCE LIMIT: 80.00 %

ENERGY TOLERANCE: 1.500 keV
VARTIABLE PEAK WIDTH: 3.00

STL RI CHLAND

SAMPLE DATE: 13-DEC-2006 12:00:00.00
CALIB DATE: 27-DEC-2006 05:12:01.02
ELAPSED LIVE TIME: 0 00:30:00
ELAPSED REAL TIME: 0 00:30:00

UNITS: SAMPL
SAMPLE TYPE:

FWHM OFFSET: 2.5017E-01 keV
FWHM SLOPE: 5.9612E-02 sqr keV
ITERATIONS: 10
GAUSSIAN SENSITIVITY: 10.00 %
HALF-LIFE RATIO: 8.00

ACTIVITY MULTIPLIER: 2.2200E+06
LIBRARY: [NUC LIBR]QRL.NLB

143



VMS Peak Search Report V1.9 Generated 27-DEC-2006 19:07:43

Configuration
Analyses by
Sample title
Sample date
Sample ID
Sample type

Elapsed live time:

$DISK1:[GERG.SAMPLE]JLWMFlAC_271261837.CNF;l

PEAK V16.9,PEAKEFF V2.2,ENBACK V1.6

BA133

13-DEC-2006 12:00:00 Acquisition date

JLWMF1AC

0 00:30:00.00

Start energy 20.04
Sensitivity 5.00
Critical level No
Pk It Energy Area Bkgnd
1 0 35.22 21 42
2 0 75.37%* 6 106
3 0 80.97 329 54
4 0 223.97 26 11
5 0 276.16 5% 4
6 0 302.95 152 5
7 0 356.03 319 8
8 0 383.80 67 3
Flag: "*" = Peak area was

STL RI CHLAND

FWHM

.30
.91
.00
.13
.56
.03
.25
.55

FRRENROO

Sample quantity
Sample geometry
Elapsed real time:
End energy

Gaussian

Channel

140.
.75
.21

897.
1106.
.86
1426.
1537.

301
324

1213

83

32

51

60
86

Left

136
294
319
884
10389
1206
1418
1530

Pw

i2
18
10
21
16
19
16
14

WHEREOoWR R WR

27-DEC-2006 18:37:27

1.0000 SAMPL

BA133T15

0 00:30:00.23

2044 .58
10.00

Cts/Sec %Err

.17E-02 65.
.33E-02421.
.83E-01 6.
.46E-02 36.
.27E-02 15.
.42E-02 8.
.7T7E-01 5.
.72E-02 13.

modified by background subtraction

ANOOoRFEFONNONWD

Fit

.0%
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VMS Nuclide Identification Report V3.0 Generated 27-DEC-2006 19:07:43

Configuration
Analyses by
Sample title
Sample date
Sample ID

Sample type :
Elapsed live time:
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

Nuclide Line Activi

Nuclide Type: FP

Nuclide
BA-133

Energy

81.00
276.40
302.84
356.00
383.85

Flag: "*" = Keyline

STL RI CHLAND

$DISK1:[GERG.SAMPLE]JLWMFIAC_271261837.CNF;1
PEAK V16.9, PEAKEFF V2.2, ENBACK V1.6,NID V3.3

13-DEC-2006 12:00:00 Acquisition date
Sample quantity
Sample gecmetry

BA133
JLWMF1AC
0 00:30:00.00
1.50
Yes
Empirical
80.00
ty Report
Area %Abn
329 33.00
59 6.90
152 17.80
319 62.05*
67 8.70

NN

Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

3Eff

.167E+00
.333E+00
.337E+00
.339E+00
.338E+00

Uncorrected Decay Corr

DPM/SAMPL

1.
1.217E+03
1.214E+03
7.

1.097E+03

532E+03

327E+02

27-DEC-2006 18:37:27
1.0000 SAMPL
BA133T15
0 00:30:00.23 C
8.00
5.00 %
Peak Energy

.0%

1-Sigma
DPM/SAMPL %$Error
1.536E+03 8.82
1.220E+03 16.05
1.217E+03 10.36
7.346E+02 8.02
1.100E+03 14.58

145



Unidentified Energy Lines Page 2
Sample ID : JLWMF1lAC Acquisition date : 27-DEC-2006 18:37:27

It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $%Err 3ELff Flags

0 35.22 21 42 0.30 140.83 136 12 1.17E-02 65.5 1.94E+00

0 75.37 3] 106 0.91 301.75 294 18 3.33E-Q3 **%% 2.15E+00

0 223.97 26 11 2.13 897.32 884 21 1.46E-02 36.6 2.32E+00
Flags: "T" = Tentatively associated

STL RI CHLAND
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Rejected Report Page : 3

Sample ID : JLWMF1AC Acquisition date : 27-DEC-2006 18:37:27
Half-Life Activity 1-Sigma

Nuclide Half-life Ratio Energy %Abund (DPM/SAMPL) $Error Rejected by
TL-208 1.41E+10Y 0.00 277.35 6.80 1.235E+03 16.05 Abun.

510.84 21.60 --- Not Found ---

583.14* 84.20 --- Not Found ---

860.37 12.46 --- Not Found ---

% Abundances Found = 5.44

Flag: "*" = Keyline
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VMS Nuclide Identification Report V3.0 Generated 27-DEC-2006 19:07:46

Configuration
Analyses by
Analyses by
Sample title
Sample date
Sample ID

Sample type :
Elapsed live time:
Peak Width (FWHM) :
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

$DISK1:[GER6.SAMPLE]JLWMFlAC_27l261837.CNF;l
PEAK V16.9, PEAKEFF V2.2,ENBACK V1.6

MINACT V2.8

BA133

13-DEC-2006 12:00:00 Acquisition date
Sample quantity
Sample geometry
Elapsed real time:
Confidence level
Half life ratio
Systematic Error
Efficiencies at
WTM error limit

JLWMF1AC

3.00
1.50
Yes
Empirical
80.00

Combined Activity-MDA Report

---- Identified Nuclides ----

Nuclide

BA-133

Activity
(DPM/SAMPL)

7.346E+02

0 00:30:00.00

5.

Act error

890E+01

---- Non-Identified Nuclideg ----

Nuclide

BE-7
NA-22
K-40
SC-46
CR-51
MN-54
COo-57
CO-58
FE-59
CO-60
ZN-65
SE-75
SR-85
Y-88
NB-94
NB-95
TC-95M
ZR-95
ZRNB-95
MO-99
REH-101
RH-102M
RU-103
RU-10€eDA
AG-10&M
AG-110M
SN-113DA

Key-Line
Activity K.L.
(DPM/SAMPL) Ided

6.448E+01
-1.405E+01
-1.745E+01
3.132E-01
1.412E+02
-2.965E+00
9.635E+01
-8.197E-01
-1.196E+01
1.690E+00
5.786E+00
-4 .243E+00
-3.183E+01
-1.714E+00
1.016E+01
-3.493E+C0
-8.882E+00
-3.676E+00
-6.958E+00
-4.548E+02
-9.701E+00
-1.013E+01
3.752E+00
-6.814E+01
-1.103E+01
-7.933E-01
-1.574E+01

STL RI CHLAND

6
5
5
5
1
2
9
4
1
4
8
1
1
1
4.
8.
1.
1.
1.
4.
1.
5.
7.
4.
7.
5.
1.

Act error

291E+01
212E+00
922E+01
219E+00
030E+02
SS6E+00
118E+01
538E+00
024E+01
512E+00
782E+00
275E+01
144E+01
717E+00
885E+00
029E+00
706E+01
036E+01
402E+01
448E+02
376E+01
788E+00
963E+00
365E+01
622E+00
867E+00
063E+01

(DPM/SAMPL)

4,

(DPM/SAMPL)

LAJ[\J[\JHUJHvbHmihG\Mt\erbehnbl—‘wHerbl\)Nl—'l\)

MDA

547E+01

MDA

.761E+02
.121E+01
.8%0E+02
.201E+01
.383E+02
.110E+01
.653E+02
.9C8E+01
. 784E+01
.994E+01
.009E+01
.696E+01
.357E+01
.672E+00
.434E+01
.990E+01
.159E+01
.020E+01
.189E+01
.536E+03
.809E+01
.765E+01
.303E+01
.338E+02
.518E+01
.443E+01
.550E+01

(NID V3.3, WTMEAN/KEY V1.8

27-DEC-2006 18:37:27
1.0000 SAMPL
BA133T15
0 00:30:00.23 0.0
5.00 %
8.00
5.00 %
Peak Energy
3.00

oe

MDA error Act /MDA
9.094E-01 16.156
MDA error Act /MDA
5.540E+00 0.233
2.373E-01 -1.253
6.410E+400 -0.058
4.609E-01 0.014
8.770E+00 0.322
2.276E-01 -0.267
7.545E400 0.264
3.907E-01 -0.043
7.911E-01 -0.31s6
4 238E-01 0.085
8.392E-01 0.144
9.420E-01 -0.090
6.745E-01 -0.948
1.026E-01 -0.3867
5.006E-01 0.417
6.104E-01 -0.117
1.245E+00 -0.146
8.201E-01 -0.091
1.059E+00 -0.134
3.166E+01 -0.296
9.936E-01 -0.198
3.541E-01 -0.574
6.631E-01 0.114
2.705E+00 -0.509
5.042E-01 -0.438
5.029E-01 -0.032
7.102E-01 -0.443
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Combined Activity-MDA Report (continued) Page : 2
Sample ID JLWMF1AC Acquisition date 27-DEC-2006 18:37:27

---- Non-Identified Nuclideg ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (DPM/SAMPL) Ided {DPM/SAMPL,)
SB-124 -1.455E+01 7.556E+00 2.271E+01 4.586E-01 ~-0.641
SB-125 -9.330E+00 2.187E+01 8.182E+01 1.638E+00 ~0.114
SN-126DA -3.684E+4+00 4 .355E+00 1.615E+01 3.275E-01 -0.228
I-131 -1.931E+01 3.106E+01 1.107E+02 2.214F+00 -0.174
CS-134 2.201E+00 6.611E+00 2.749E+01 5.623E-01 0.080
CS-137DA -3.055E+00 6.268E+00 2.394E+01 4.853E-01 -0.128
LA-138 2.121E+00 6.496E+00 3.222E+01 6.897E-01 0.283
CE-139 2.109E+01 1.408E+01 5.583E+01 1.139E+00 0.378
BA-140 8.628E+01 5.098E+01 2.327E+02 4.681E+00 0.371
BALA-140 2.327E-01 1.706E+01 7.533E+01 1.628E+00 0.003
CE-141 -1.001E+02 3.172E+01 2.072E+01 1.866E+00 -1.103
CE-144 -1.888E+02 7.388E+01 2.162E+02 4.,471E+00 ~-0.873
CEPR-144 -3.788E+02 1.477E+02 4.314E+02 8.5921E+00 -0.878
PM-144 -6.469E+00 5.330E+00 1.793E+01 3.624E-01 -0.361
PM-146 1.085E+01 8.603E+00 3.838E+01 7.691E-01 0.283
EU-152 0.000E+00 0.000E+00 1.158E+02 2.315E+00 0.000
EU-154 -3.916E+01 1.458E+01 3.157E+01 6.683E-01 -1.240Q
EU-155 -4,231E+01 4.405E+01 1.507E+402 3.173E+00 -0.281
HF-181 -1.344E+01 9.622E+00 3.142E+01 6.305E-01 ~-0.428
BI-207 -2.993E+00 4,.671E+00 1.766E+01 3.558E-01 -0.170
TL-208 1.523E+01 7.517E+00 3.432E+01 6.922E-01 C.444
BI-210M -3.152E+01 1.572E+01 4.745E+01 9.518E-01 ~-0.664
BI-212 8.853E-01 7.739E+01 3.135E+02 9.582E+00 0.003
PB-212 -1.612E+01 2.098E+01 7.550E+01 1.519E+00 -0.213
BI-214 -2.977E+00 1.465E+01 5.625E+01 1.136E+00 -0.053
PB-214 -3.057E+00 2.280E+01 7.207E+01 1.441E+00 ~-0.042
RA-223 1.577E+02 6.428E+01 2.757E+02 5.528E+00 0.572
RA-224DA -1.635E+01 2.128E+01 7.658E+01 1.540E+00 -0.213
RA-228DA ~3.102E+00 1.464E+01 5.617E+01 1.135E+00 -0.055
AC-227DA -3.815E+01 8.501E+01 3.041E+02 6.117E+00 -0.125
AC-223 -1.175E+01 2.017E+01 7.478E+01 1.542E+00 -0.157
RA-228DA -1.181E+01 2.026E+01 7.513E+01 1.550E+00 -0.157
TH-228DA 4.300E+01 2.122E+01 9.688E+01 1.854E+00 0.444
TH-232DA 3.210E+01 6.839E+01 2.640E+02 5.280E+00 0.122
TH-234DA 2.358E+02 5.992E+02 2.732E+03 5.671E+01 0.086
U-234Da -1.146E+00 4 .308E+01 1.629E+02 3.263E+00 -0.007
U-235HP 2.277E+02 1.055E+02 4.307E+02 8.865E+00 0.528
NP-237DA 6.549E+00 2.053E+01 8.057E+01 1.612E+00 0.081
U-238DA -3.057E+00 2.280E+01 7.207E+01 1.441E+00 -0.042
U-238DHP -1.832E+02 3.324E+02 1.174E+03 2.606E+01 -0.,156
AM-241HP 2.987E+01 3.170E+01 1.214E+02 2.713E+00 0.246
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SAMPLE IDENTIFICATION:

JLWMK1AC

CONFIGURATION 1D: GER6 : JLWMK1AC 271261917

BA133
JLWMK1AC

TITLE
SAMPLE ID

REPORT DATE: 27-DEC-06

ACQUIRE DATE: 27-DEC-06 19:17:55
ELAPSED LIVE TIME: 1800.0 Sec
PRESET LIVE TIME: 0 00:30:00

SAMPLE QUANTITY: 1.0000E+00
SAMPLLE GEOMETRY: BA133T15

ENERGY OFFSET: 8.0574E-02 keV
ENERGY SLOPE: 2.4950E-01 keV/C
ENERGY Q COEFF: 9.1276E-09 keV/C""2
PEAK SENSITIVITY: 5.000

ABUNDANCE LIMIT: 80.00 %

ENERGY TOLERANCE: 1.500 keV
VARIABLE PEAK WIDTH: 3.00

STL RI CHLAND

SAMPLE DATE: 13-DEC-2006 12:00:00.00
CALIB DATE: 27-DEC-2006 05:12:01.02
ELAPSED LIVE TIME: 0 00:30:00
ELAPSED REAL TIME: 0 00:30:00

UNITS: SAMPL
SAMPLE TYPE:

FWHM OFFSET: 2.5017E-01 keV
FWHM SLOPE: 5.9612E-02 sqr keVv
ITERATIONS: 10
GAUSSIAN SENSITIVITY:

o\e

10.00
HALF-LIFE RATIO: 8.00

ACTIVITY MULTIPLIER: 2.2200E+06
LIBRARY: [NUC_LIBR]QRL.NLB
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VMS Peak Search Report V1.9 Generated 27-DEC-2006 19:48:12

Configuration
Analyses by
Sample title
Sample date

$DISK1:[GERG.SAMPLE]JLWMKlAC_2712619l7.CNF;l
PEAK V16.9, PEAKEFF V2.2,ENBACK V1.6

BA133

13-DEC-2006 12:00:00 Acquisition date : 27-DEC-2006 19:17:55

Sample ID JLWMK1AC Sample quantity : 1.0000 SAMPL
Sample type : Sample geometry : BA133T15
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.23 0.0%
Start energy 20.04 End energy : 2044 .58
Sensitivity 5.00 Gaussian : 10.00
Critical level No
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $Err Fit
1 0 75.06%* 9 63 0.95 300.52 285 14 5.02E-03201.4
2 0 80.84 380 54 0.97 323.69 315 19 2.11E-01 7.0
3 0 276.57 49 32 1.24 1108.13 1100 18 2.72E-02 30.5
4 0 302.76 124 25 1.24 1213.09 1202 21 6.88E-02 13.7
5 ¢ 356.11 308 12 1.44 1426.92 1415 22 1.71E-01 6.3
6 0 383.93 36 11 0.84 1538.42 1530 15 2.00E-02 26.2
Flag: "*" = Peak area was modified by background subtraction

STL RI CHLAND
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VMS Nuclide Identification Report V3.0 Generated 27-DEC-2006 19:48:12

Configuration
Analyses by
Sample title
Sample date
Sample ID

Sample type ;
Elapsed live time:
Energy tolerance

Errors propagated:
Efficiency type
Abundance limit
Nuclide Line Activi
Nuclide Type: FP
Nuclide Energy
BA-133 81.00
276.40
302.84
356.00
383.85
Flag: "*" = Keyline

STL RI CHLAND

$DISK1:[GER6.SAMPLE]JLWMKlAC_271261917.CNF;1
PEAK V16.9,PEAKEFF V2.2, ENBACK V1.6,NID V3.3

13-DEC-2006 12:00:00 Acquisition date
Sample quantity
Sample geometry

BA133
JLWMK1AC
0 00:30:00.00
1.50
Yes
Empirical
80.00
ty Report
Area %Abn
380 33.00
49 6.90
124 17.80
308 62.05%*
36 8.70

NN NN

Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

$Eff

.166E+00
-334E+00
-.337E+00
.339%E+00
.338E+00

Uncorrected Decay Corr

DPM/SAMPL

NnJuoupREpPE

.773E+03
.013E+03
.931E+02
.082E+02
.902E+02

27-DEC-2006 19:17:55
1.0000 SAMPL
BA133T15
0 00:30:00.23 0.
8.00
5.00 %
Peak Energy

0%

1-Sigma
DPM/SAMPIL, %¥Exrror
1.777E+03 8.86
1.016E+03 30.27
9.957E+02 14.69
7.100E+02 8§.31
5.918E+02 26.76
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Unidentified Energy Lines

Page : 2
Sample ID : JLWMK1AC

Acquisition date : 27-DEC-2006 19:17:55

Tt Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err $Eff Flags

0 75.06 S 63 0.95 300.52 295 14 5.02E-03 **%*%* 2.15E+00

Flags: "T" = Tentatively associated
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Rejected Report Page : 3

Sample ID : JLWMK1AC Acquisition date : 27-DEC-2006 19:17:55
Half-Life Activity 1-Sigma

Nuclide Half-life Ratio Energy %Abund (DPM/SAMPL)%Error Rejected by
TL-208 1.41E+10Y 0.00 277.35 6.80 1.028E+03 30.97 Abun.

510.84 21.60 --- Not Found ---

583.14* 84.20 --- Not Found ---

860.37 12.46 --- Not Found ---

% Abundances Found = 5.44

Flag: "*" = Keyline
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VMS Nuclide Identification Report V3.0 Generated 27-DEC-2006 19:48:14

Configuration SDISK1:
Analyses by
Analyses by
Sample title
Sample date
Sample ID

Sample type
Elapsed live tlme

MINACT V2.8
BA133

JLWMK1AC

0 00:30:00.00

Peak Width (FWHM) : 3.00
Energy tolerance 1.50
Errors propagated: Yes

Efficiency type Empirical
Abundance limit 80.00

Combined Activity-MDA Report

Identified Nuclides

Activity Act error
Nuclide (DPM/SAMPL)
BA-133 7.100E+02 5.8539E+01

---- Non-Identified Nuclideg ----

Key-Line

Activity K.L.

Act error

Nuclide (DPM/SAMPL) Ided

BE-7 1.364E+01 7.359E+01
NA-22 -3.148E+00 3.104E+00
K-40 -6.528E+01 6.713E+01
SC-46 1.729E+00 2.874E+00
CR-51 1.862E+02 1.153E+02
MN-54 4.634E+00 5.823E+00
CO-57 -3.347E+01 9.935E+01
CO-58 5.335E+00 5.576E+00
FE-59 2.804E+00 1.107E+01
CO-60 4.197E-02 2.123E+00
ZN-65 -1.116E-01 4.408E+00
SE-75 1.449E+01 1.505E+01
SR-85 -8.524E+00 1.043E+01
Y-88 1.729E+00 1.731E+00
NB-94 -2.991E+00 4.656E+00
NB-95 -4 .165E+00 4 .865E+00
TC-95M 3.403E+01 1.485E+01
ZR-95 3.289E+00 8.336E+00
ZRNB-55 -7.323E+00 8.553E+00
MO-99 -1.055E+02 4.012E+02
RH-101 3.408E+00 1.3921E+01
RH-102M -1.674E+00 6.419E+00
RU-103 -2.978E+00 8.251E+00
RU-106DA 2.688E+01 5.331E+01
AG-108M -7.194E+00 6.627E+00
AG-110M -1.722E-01 7.333E+00
SN-113DA 7.178E+00 1.066E+01

STL RI CHLAND

(DPM/SAMPL)

4

(DPM/SAMPL)

ybi\)NNw[\.)Lﬂ}—'LA)UJG\HE—'I—'wml\JI—'A&MbJI\erJ—‘MHN

13-DEC-2006 12:00:00 Acquisition date
Sample quantity
Sample geometry
Elapsed real time:
Confidence level
Half life ratio
Systematic Error
Efficiencies at
WIM error limit

MDA

.393E+01

MDA

.895E+02
.121E+01
.050E+02
.557E+01
.861E+02
.513E+01
.621E+02
.543E+01
.641E+01
.119E+01
.250E+01
-9%4E+01
.685E+01
.271E+01
.759E+01
.795E+01
.489E+01
.745E+01
.155E+01
.469E+03
.265E+01
-435E+01
.104E+01
.266E+02
.302E+01
.963E+01
.439E+01

[GER6 . SAMPLE] JLWMK1AC 271261817 .CNF;1
PEAK V16.9, PEAKEFF V2.2,ENBACK V1.6,NID V3. 3,WIMEAN/KEY V1.8

27-DEC-2006 19:17:55

1.0000 SAMPL

BA133T15

0 00:30:00.23

Peak Energy

5.00 %
8.00
5.00 %

3.00

MDA error

8.

786E-01

MDA error

mmrhhbmsh}—-'bJO\\JI—'Ule\J\'Il—‘JhMLOW\ILﬂ\OhJCJ\NUT

.807E+400
.374E-01
.539E+00
.259E-01
.726E+00
.155E-01
.477E+00
.208E-01
.703E-01
.379E-01
.710E-01
.202E+00
.404E-01
.792E-01
.618E-01
.664E-01
.312E+00
.639E-01
.441E-01
.028E+01
.066E+00
.883E-01
.233E-02
.582E+00
.610E-01
.100E-01
.880E-01

.0%

Act /MDA

16.

162

Act /MDA

ejeololoeNoNeloNoRo e R o)

)

.047
.281
.214
.111
.383
.184
.092
.210
. 060
.004
. 005
.242
-0.
.136
.170
.232
.524
.088
.232
.072
. 065
.069
.096
.115
.313
.006
.162

231
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Combined Activity-MDA Report (continued)
Sample ID JLWMK1AC

-~-~ Non-Identified Nuclides ----

Key-Line

Activity K.L.

Act error

Nuclide (DPM/SAMPL) Ided

SB-124 -2.049E+00 5.847E+00
SB-125 1.350E4+01 1.878E+01
SN-126DA 3.052E+00 4 .964E+00
I-131 4 .203E+00C 2.383E+01
CS-134 -6.474E+00 5.874E+00
CS-137DA -3.141E+00 5.294E+00
LA-138 6.847E+00 5.132E+00
CE-139 ~2.927E+01 1.556E+01
BA-140 -2,.876E+01 5.431E+01
BALA-140 1.511E+01 1.426E+01
CE-141 -4 ,196E+01 2.832E+01
CE-144 -6.452E+01 9.837E+01
CEPR-144 -1.324E+02 1.965E+02
PM-144 -1.988E+00 5.915E+00
PM-146 -6.819E+00 6.693E+00
EU-152 -4.918E-01 2.990E+01
EU-154 -8.796E+00 8.674E+00C
EU-155 -3.208E+01 4.609E+01
HF-181 6.713E+00 1.077E+01
BI-207 4,.379E+00 4 .895E+00
TL-208 -1.399E+00 8.672E+00
BI-210M -1.237E+01 1.570E+01
BI-212 -2.443E+01 8.017E+01
PB-212 1.936E+01 2.073E+01
BI-214 6.538E+00 1.282E+01
PB-214 2.047E+01 2.472E+01
RA-223 ~1.268E+02 5.722E+01
RA-224DA 1.964E+01 2.103E+01
RA-226DA 6.938E+00 1.282E+01
AC-227DA -1.132E+02 8.143E+01
AC-228 1.563E+01 1.417E+01
RA-228DA 1.571E+01 1.424E+01
TH-228DA -3.950E+00 2.448E+01
TH-232DA -1.160E+02 6.801E+01
TH-234DA 2.331E+02 5.066E+02
U-234DA 1.936E+01 4,483E+01
U-235HP ~-5.310E+01 1.020E+02
NP-237DA 1.028E+01 2.230E+01
U-238DA 2.047E+01 2.472E+01
U-238DHP -9.362E+00 3.313E+02
AM-241HP -5.071E+00 3.519E+01

STL RI CHLAND

(DPM/SAMPL)

Acquisition date

MDA

.271E+01
.063E+01
.169E+01
.560E+01
.076E+01
.039E+01
. 745E+01
.933E+01
.016E+02
.677E+01
.422E+01
.514E+02
.012E+02
.242E+01
.372E+01
.123E+02
.134E+01
.610E+02
.317E+01
.207E+01
.255E+01
.468E+01
.107E+02
.340E+01
.413E+01
.623E+01
.668E+02
.459E+01
.413E+01
.703E+02
.951E+01
.984E+01
.191E+01
.176E+02
.448E+03
.740E+02
.638E+02
.729E+01
.623E+401
.209E+03
.247E+02

MDA error

4.587E-01
1.615E+00C
4.398E-01
1.912E+00
4.247E-01
4.133E-01
5.874E-01
1.007E+00
4.056E+00
1.661E+0Q0
1.938E+00
7.268E+00
1.450E+01
4.531E-01
4.753E-01
2.245E+Q0
6.633E-01
3.390E+00
8.662E-01
4.449E-01
6.
1
9
1
1
1
3
1
1
5
1
1
1
4
5
3
7
1
1
2
2

566E-01

.097E+00
.497E+00
.677E+00
.093E+00
.725E+00
.345E+00
.701E+00
.094E+00
.438E+00
.434E+00
.440E+00
.854E+00
.352E+00
.082E+01
.485E+00
-.488E+00
.747E+00
.725E+00
.683E+01
.787E+00

2

27-DEC-2006 19:17:55

Act /MDA

.090
.167
.141
.044
.312
.154
.249
.593
.148
.197
.445
.184
.189
.089
.288
.004
.281
.199
.156
.198
.043
226
.079
.232
.128
.237
. 760
.232
.128
.4189
.225
.225
.043
.533
.095
111
.146
.118
.237
.008
.041
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SAMPLE IDENTIFICATION:

JLWML1AC

CONFIGURATION ID: GER7:JLWML1AC 271261918

BA133
JLWML1AC

TITLE
SAMPLE 1ID

REPORT DATE: 27-DEC-06

ACQUIRE DATE: 27-DEC-06 19:18:05
ELAPSED LIVE TIME: 1800.0 Sec
PRESET LIVE TIME: 0 00:30:00

SAMPLE QUANTITY: 1.0000E+00
SAMPLE GEOMETRY: BA133T15

ENERGY OFFSET: 7.2052E-01 keV
ENERGY SLOPE: 2.4913E-01 keV/C
ENERGY Q COEFF: 1.3858E-07 keV/C""2
PEAK SENSITIVITY: $.000

ABUNDANCE LIMIT: 80.00 %

ENERGY TOLERANCE: 1.500 keV
VARIABLE PEAK WIDTH: 3.00

STL RI CHLAND

SAMPLE DATE: 13-DEC-2006 12:00:00.00
CALIB DATE: 27-DEC-2006 05:09:32.86
ELAPSED LIVE TIME: 0 00:30:00
ELAPSED REAL TIME: 0 00:30:00

UNITS: SAMPL
SAMPLE TYPE:

FWHM OFFSET: 6.4525E-01 keV
FWHM SLOPE: 3.5189E-02 sqr keV
ITERATIONS: 10
GAUSSIAN SENSITIVITY: 10.00 %
HALF-LIFE RATIO: 8.00

ACTIVITY MULTIPLIER: 2.2200E+06
LIBRARY: [NUC LIBR]QRL.NLB
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VMS Peak Search Report V1.9 Generated 27-DEC-2006 19:48:27

Configuration
Analyses by
Sample title
Sample date
Sample ID

Sample type :
Elapsed live time:
Start energy
Sensitivity
Critical level

Pk It Energy
1 0 81.20
2 0 276.56
3 0 302.80
4 0 355.99
5 0 384.10

"N

Flag:

STL RI CHLAND

$DISK1:[GER7.SAMPLE]JLWMLlAC_27l261918.CNF;l
PEAK V16.9,PEAKEFF V2.2,ENBACK V1.6

13-DEC-2006 12:00:00 Acquisition date

BA133
JLWML1AC
0 00:30:00.00
20.65
5.00
No
Area Bkgnd
264 80
43 20
115 22
272 26
38 14

FWHM Channel

HHFHOOO

.75
.87
.96
.21
.45

27-DEC-2006 19:18:05

Sample quantity 1.0000 SAMPL

Sample geometry BA133T15

Elapsed real time: 0 00:30:00.22 0.0%
End energy 2050.92

Gaussian 10.00

Left Pw Cts/Sec %Err Fit

322.99 317 14 1.47E-01 9.8

1106.51 1099 16 2.37E-02 28.0

1211.69 1202 21 6.40E-02 13.6

1424.89 1416 17 1.51E-01 7.4

1537.54 1526 19 2.10E-02 29.0

= Peak area was modified by background subtraction
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VMS Nuclide Identification Report V3.0 Generated 27-DEC-2006 19:48:27

Configuration
Analyses by
Sample title
Sample date
Sample ID

Sample type :
Elapsed live time:
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

Nuclide Line Activi

Nuclide Type: FP

Nuclide
BA-133

Energy

81.00
276.40
302.84
356.00
383.85
Wk

Flag: = Keyline

STL RI CHLAND

$DISK1:[GER7.SAMPLE]JLWMLlAC_271261918.CNF;l
PEAK V16.9,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

13-DEC-2006 12:00:00 Acquisition date
Sample quantity
Sample geometry

BA133
JLWML1AC
0 00:30:00.00
1.50
Yes
Empirical
80.00
ty Report
Area %Abn
264 33.00
43 6.90
115 17.80
272 62.05%*
38 8.70

NN N

Elapsed real time:

Half life ratio
Systematic Error
Bfficiencies at

SELf

.823E+00
.076E+00
.078E+00
.080E+CO
.080E+00

Uncorrected Decay Corr

DPM/SAMPL

AP O

.385E+03
.934E+02
.038E+03
.033E+02
.954E+02

27-DEC-2006 19:18:05
1.0000 SAMPL
BA133T15
0 00:30:00.22 0
8.00
5.00 %
Peak Energy

.0%

1-Sigma
DPM/SAMPL $Error
1.389E+03 11.25
9.960E+02 28.53
1.041E+03 14.67
7.051E+02 9.15
6.972E+02 29.48
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Unidentified Energy Lines Page : 2

Sample ID : JLWML1AC Acquisition date : 27-DEC-2006 19:18:05
None
Flags: "T" = Tentatively associated

STL RI CHLAND 162



Rejected Report Page
Sample ID : JLWML1AC Acquisition date : 27-DEC-2006 19:18:
Half-Life Activity 1-Sigma

Nuclide Half-1life Ratio Energy %Abund (DPM/SAMPL) %$Error Rejected by
TL-208 1.41E+10Y 0.00 277.35 6.80 1.008E+03 28.53 Abun.

510.84 21.60 --- Not Found ---

583.14% 84.20 --- Not Found ---

860.37 12.46 --- Not Found ---

% Abundances Found = 5.44

Flag: "*" = Keyline

STL RI CHLAND
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VMS Nuclide Identification Report V3.0 Generated 27-DEC-2006 19:48:29

$DISK1:[GER?.SAMPLE]JLWMLIAC_271261918.CNF;1

PEAK V16.9, PEAKEFF V2.2,ENBACK V1.6,NID V3.3,WIMEAN/KEY V1.8
MINACT V2.8

BA133

13-DEC-2006 12:00:00 Acquisition date
JLWML1AC Sample quantity

Configuration
Analyses by
Analyses by
Sample title
Sample date
Sample ID

27-DEC-2006 19:18:05
1.0000 SAMPL

Sample type : Sample geometry BA133Ti5

Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.22 0.0%
Peak Width (FWHM) : 3.00 Confidence level 5.00 %

Energy tolerance 1.50 Half life ratio 8.00

Errors propagated: Yes Systematic Error 5.00 %
Efficiency type Empirical Efficiencies at Peak Energy
Abundance limit 80.00 WTM error limit 3.00

Combined Activity-MDA Report

Identified Nuclidesg

Activity Act error MDA MDA error Act /MDA
Nuclide (DPM/SAMPL) (DPM/SAMPL)
BA-133 7.051E+02 6.454E+01 5.206E+01 1.041E+00 13.543
---- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (DPM/SAMPL) Ided (DPM/SAMPL)
BE-7 -6.104E+01 6.291E+01 2.28%9E+02 4 .592E+00 -0.267
NA-22 4.942E+00 5.230E+00 2.421E+01 5.132E-01 0.204
K-40 1.115E+02 7.503E+01 3.790E+02 8.144E+00 0.294
SC-46 1.324E+01 5.717E+00 2.998E+01 6.286E-01 0.442
CR-51 -2.782E+02 1.314E+02 4 .086E+02 8.175E+00 -0.681
MN-54 -5.099E+00 4 .503E+00 1.576E+01 3.234E-01 -0.324
CC-57 3.179E+02 1.301E+02 5.253E+02 1.086E+01 0.605
CO-58 7.817E-02 5.984E+00 2.489E+01 5.101E-01 0.003
FE-59 -2.855E-01 1.037E+01 4.402E+01 9.216E-01 -0.006
CO-60 1.769E+00 2.940E+00 1.591E+01 3.387E-01 0.111
ZN-65 -6.819E+00 1.088E+01 4,136E+01 8.668E-01 -0.165
SE-75 -1.852E+01 1.964E+01 6.675E+01 1.339E+00 -0.277
SR-85 -4.097E+01 1.385E401 4.024E+01 8.086E-01 -1.018
Y-88 4.242E-01 2.897E+00 1.526E+01 3.361E-01 0.028
NB-94 3.207E+00 5.246E+00 2.324E+01 4.783E-01 0.138
NEB-95 -2.027E+00 6.416E+00 2.597E+01 5.305E-01 -0.078
TC-95M 4.746E+01 2.310E+01 9.266E+01 1.874E+00 0.512
ZR-95 1.152E+01 1.042E+01 4.947E+01 1.010E+00 0.233
ZRNB-895 -3.344E+00 1.132E+01 4.591E+01 9.378E-01 -0.073
MC-98% -6.056E+02 5.639E+02 1.874E+03 3.865E+01 -0.323
RH-101 1.411E+01 1.632E+01 6.297E+01 1.275E+00 0.224
RH-102M 4.684E-01 4.108E+00 1.861E+01 3.734E-01 0.025
RU-103 -2.987E+00 6.611E+00 2.652E+01 5.324E-01 -0.113
RU-106DA 1.438E+01 7.065E+01 2.828E+02 5.720E+00 0.051
AG-108M -4 .530E+00 9.288E+00 3.356E+01 6.722E-01 ~0.135
AG-110M -1.326E-01 5.849E+00 2.545E+01 5.243E-01 -0.005
SN-113DA 1.314E-01 1.273E+01 4 .909E+01 9.8B20E-01 0.003
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Combined Activity-MDA Report (continued)
JLWML1AC

Sampie ID

---- Non-Identified Nucliides ----

Nuclide

SB-124
SB-125
SN-126DA
I-131
CS-134
C5-137DA
LA-138
CE-139
BA-140
BALA-140
CE-141
CE-144
CEPR-144
PM-144
PM-146
EU-152
EU-154
EU-155
HF-181
BI-207
TL-208
BI-210M
BI-212
PB-212
BI-214
PB-214
RA-223
RA-224DA
RA-226DA
AC-227DA
AC-228
RA-228DA
TH-228DA
TH-232DA
TH-234DA
U-234DA
U-235HP
NP-237DA
U-238DAa
U-238DHP
AM-241HP

Key-Line

Activity K.L.
(DPM/SAMPL) Ided

-1

1
NI\)UJL\JHNLHLHNJS»&LAJLHH;&UJM

I

STL RI CHLAND

.168E+00
.509%9E+01
.060E+00
.319E+01
-785E+00
.203E+01
.189E+00
.288E+01
.499E+01
.581E+01
.371E+01
.510E+02
.046E+02
.734E-02
.230E+00
L122E+01
.381E+01
.149E+01
.272E+00
.119E+00
.031E+00
.992E+01
.034E+02
.730E+01
.371E+01
.980E+01
.749E+00
.754E+01
.371E+01
.990E+01
.713E+01
.735E+01
.911E+00
.384E+01
.411E+02
.112E+01
.308E+02
.387E+01
.980E+01
.609E+02
.044E+01

9.
2.074E+01
4.670E+00
3.670E+01
6.406E+00
6.256E+00
6.301E+00
1.801E+01
4.847E+01
1.121E+01
3.761E+01
1.284E+02
2.567E+02
6€.817E+00
S.133E+00
3.527E+01
1.462E+01
6.376E+01
8.867E+00
4.447E+00
8.419E+00
2.
9
2
1
4
7
2
1
7
2
2
2
8
7
5
1
2
4
4
4

Act error

129E+00

116E+01

.7T70E+01
.027E+01
.914E+01
.080E+01
.411E+01
.056E+01
.914E+01
.185E+01
.369E+01
.380E+01
.377E+01
.175E+01
.151E+02
.841E+01
.167E+02
.519E+01
.080E+01
.576E+02
.395E+01

({DPM/SAMPL)

Acquisition date

MDA

3.631E+01
7.535E+01
2.130E+01
1.566E+02
2.549E+01
1.773E+01
3.092E+01
6.342E+01
2.333E+02
7.334E+01
1.287E+02
3.997E+02
7.981E+02
2.690E+01
3.939E+01
1.207E+02
6.764E+01
2.266E+02
3.994E+01
2.035E+01
3.
7
4
7
9
1
2
7
9
2
1
1
S
2
3
2
4
1
1
1
1

342E+401

.197E+01
.304E+02
.531E+01
.112E+01
.414E+02
.738E+02
.638E+01
.112E+01
.863E+402
.162E+02
.168E+02
.435E+01
.913E+02
.356E+03
.157E+02
.482E+02
.046E+02
.414E+02
.646E+03
.554E+02

MDA error

~J

deNMLOIBO'\U'II—‘NI\)U‘IF—'E—'U’I[\JI-—‘I—-‘D—‘I—‘G\#PCD:&I—'l\)\'IU'II—'(DMF—‘I-bI—‘G\bJUTUJsbl—‘

.335E-01
-509E+00
.320E-01
-131E+00
.218E-01
.595E-01
.631E-01
.295E+00
.654E+00
.590E+00
.649E+00
.275E+00
.652E+01
.439E-01
.B95E-01
.414E+00
.434E+00
.781E+00
.014E-01
.102E-01
.743E-01
.444E+00
.316E+01
.515E+00
.841E+00
.829E+00
.492E+00
.536E+00
.841E+00
.761E+00
-.400E+00
.411E+00
.904E+00
.827E+00
.974E+01
.320E+00
.232E+00
.094E+00
.829E+00
.663E+01
.487E+00

Page :
27-DEC-2006 19:18:05

2

Act /MDA

ejepeRoloReRoNeNoNoleoNoNe)

[@NeNol e

. 087
.200
.144
.404
.070
.679
.168
.203
.364
.216
.184
.628
.632
.004
.176
.342
.204
.085
.232
.104
.031
277
.240
.230
.589
.281
.017
.230
.589
.139
.405
.405
.031
.185
161
.098
.292
.324
.281
.159
.186
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SAMPLE IDENTIFICATION:

JLWMN1AC

CONFIGURATION 1ID: GER4 : JLWMN1AC 271261918

BA133
JLWMN1AC

TITLE
SAMPLE ID

REPORT DATE: 27-DEC-06

ACQUIRE DATE: 27-DEC-06 19:18:16
ELAPSED LIVE TIME: 1800.0 Sec
PRESET LIVE TIME: 0 00:30:00

SAMPLE QUANTITY: 1.0000E+00
SAMPLE GEOMETRY: BA133T15

ENERGY OFFSET: -.4410E-01 keV
ENERGY SLOPE: 2.4899E-01 keV/C
ENERGY Q COEFF: 1.1507E-08 keV/C™"2
PEAK SENSITIVITY: 5,000

ABUNDANCE LIMIT: 80.00 %

ENERGY TOLERANCE: 1.500 keV
VARIABLE PEAK WIDTH: 3.00

STL RI CHLAND

SAMPLE DATE: 13-DEC-2006 12:00:00.00
CALIB DATE: 27-DEC-2006 05:33:27.53
ELAPSED LIVE TIME: 0 00:30:00
ELAPSED REAL TIME: 0 00:30:00

UNITS: SAMPL
SAMPLE TYPE:

FWHM OFFSET: 4.5125E-01 keV
FWHM SLOPE: 3.9325E-02 sqr kev
ITERATIONS: 10
GAUSSIAN SENSITIVITY: 10.00 %
HALF-LIFE RATIO: 8.00

ACTIVITY MULTIPLIER: 2.2200E+06
LIBRARY: [NUC LIBR]QRL.NLB
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VMS Peak Search Report V1.9 Generated 27-DEC-2006 19:48:41

Configuration
Analvyses by

$DISK1:[GER4.SAMPLE]JLWMNIAC_271261918.CNF;1
PEAK V16.92, PEAKEFF V2.2 ,ENBACK V1.6

Sample title BA133
Sample date 13-DEC-2006 12:00:00 Acquisition date : 27-DEC-2006 19:18:16
Sample ID JLWMN1AC Sample quantity : 1.0000 SAMPL
Sample type : Sample geometry : BA133T15
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.42 0.0%
Start energy : 19.88 End energy : 2040.49
Sensitivity 5.00 Gaussian : 10.00
Critical level No
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 O 72.77%* 12 20 0.59 292.42 288 S 6.43E-03 84.7
2 0 81.08 244 60 0.83 325.80 317 16 1.35E-01 9.6
3 0 238.56%* 24 0 0.54 958.23 949 16 1.34E-02 23.9
4 0 276.33 41 8 1.33 1109.89 1102 15 2.25E-02 21.5
5 0 302.92 108 4 0.89 1216.69 1209 14 6.01E-02 10.3
6 0 356.08 284 13 1.05 1430.14 1421 17 1.58E-01 6.6
Flag: "*" = Peak area was modified by background subtraction

STL RI CHLAND
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VMS Nuclide Identification Report V3.0 Generated 27-DEC-2006 19:48:42

Configuration
Analyses by
Sample title
Sample date
Sample ID
Sample type :
Elapsed live time:

Energy tolerance

Errors propagated:
Efficiency type
Abundance limit

SDISKlz[GER4.SAMPLE]JLWMNlAC&27l261918.CNF;l
PEAK V16.9, PEAKEFF V2.2,ENBACK V1.6,NID V3.3

BA133

13-DEC-2006 12:00:00 Acquisition date

JLWMN1AC

0 00:30:00.00
1.50

Yes

Empirical
80.00

Nuclide Line Activity Report

Nuclide

Nuclide
BA-133

Nuclide

Nuclide
PB-212

Flag:

Type:

FP

Energy

81.
276.
302.
356.
383.

Type:

Energy
238.
300.

STL RI CHLAND

NP

00
40
84
00
85

63
05

"x1 = Keyline

Area %Abn
244 33.00

41 6.90

108 17.80
284 62.05*
—————— 8.70
Area %Abn
24 44 .60%*
—————— 3.41

MNNNNON

Sample
Sample

Elapsed real time:

quantity
geometry

Half life ratio
Systematic Error
Efficiencies at

SEff

.043E+00
.202E+00
.205E+00
.207E+00
.207E+00

3Eff

.195E+00
.205E+00

27-DEC-2006 19:18:16
1.0000 SAMPL
BA133T15
0 00:30:00.42 0.0
8.00
5.00 %
Peak Energy

e

Uncorrected Decay Corr 1-Sigma
DPM/SAMPL DPM/SAMPL %Error
1.204E+03 1.208E+03 11.059
8.883E+02 8.906E+02 22.24
9.190E+02 9.213E+02 11.68
6.911E+02 6.929E+02 9.51
—————— Line Not Found ------

Uncorrected Decay Corr 1-Sigma
DPM/SAMPL DPM/SAMPL ¥Error
8.222E+01 8.222E+01 24 .56
—————— Line Not Found ------
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Unidentified Energy Lines Page : 2
Sample ID : JLWMN1AC

Acquisition date : 27-DEC-2006 19:18:16

It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err $Eff Flags
0 72.77 12 20 0.59 292.42 288 9 6.43E-03 84.7 2.02E+00
Flags: "T" = Tentatively associated

STL RI CHLAND 170



Rejected Report

Acquisition date

Energy %Abund

35
84
14>
37

63%
98
14
37

63

.98
.14%*
.37

.63
L32%

14
07

.60

11

Sample ID JLWMN1AC
Half-Life
Nuclide Half-1life Ratio
TL-208 1.41E+10Y 0.00 277.
510.
583.
860.
% Abundances Found
RA-224DA 1.91Y 0.02 238.
240.
583.
860.
% Abundances Found
TH-228DA 1.91Y 0.02 238.
240
583
860
% Abundances Found =
TH-232DA 1.41E+10Y ¢.00 238
338
583.
911.
964
969.
% Abundances Found
Flag: "*" = Keyline

STL RI CHLAND

6
84
12

5
44
30
53

44

53

44

30

32

.80
21.
.20
.46
.44

60

.60
.95
.25
.48
.55

.60
.85
30.
.48
.55

25

.60
12.
.25
27.
.20
16.
.61

40

70

60

Activity 1-Sigma
(DPM/SAMPL) $Error Rejected by
S.014E+02

8.340E+01

22.24

Not Found ---
Not Found ---
--- Not Found ---

--- Not Found
--- Not Found ---
--- Not Found ---

8.340E+01

24 .56

24 .56

--- Not Found ---
--- Not Found ---
--- Not Found ---

8.222E+01

Not
Not
Not
Not
Not

Found
Found
Found
Found
Found

24 .56

Abun.

Abun.

Abun.

Abun.

27-DEC-2006 19:18:16
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VMS Nuclide Identification Report V3.0 Generated 27-DEC-2006 19:48:44

Configuration
Analyses by
Analyses by
Sample title
Sample date

Sample ID

Sample type :
Elapsed live time:

MINACT V2.8
BA133

JLWMN1AC

0 00:30:00.00

Peak Width (FWHM) : 3.00
Energy tolerance 1.50
Errors propagated: Yes
Efficiency type Empirical
Abundance limit 80.00

Combined Activity-MDA Report

Identified Nuclides

Activity Act error
Nuclide (DPM/SAMPL)
BA-133 6.929E+02 6.587E+01
PB-212 8.222E+01 2.019E+01

---- Non-Identified Nuclides

Key-Line

Activity K.L.

Act error

Nuclide (DPM/SAMPL) Ided

BE-7 2.066E+02 6.618E+01
NA-22 -4 . 981E+00 4 _.339E+00
K-40 9.790E+00 B.651E+01
S5C-4¢ -4 _.944FE+00 5.785E+00
CR-51 -2.212E+01 1.094E+02
MN-54 3.542E+00 3.910E+00
CO-57 -6.926E+01 1.088E+02
CO-58 -2.067E+00 4.130E+00
FE-59 -6.441E+00 8.342E+00
CO-60 ~-3.390E+00 3.316E+00
ZN-65 1.331E+01 1.019E+01
SE-75 1.932E+01 1.482E+01
SR-85 -6.790E+00 8.855E+00
Y-88 1.83%E-02 2.581E+00
NB-94 1.778E+00 5.086E+00
NB-95 4.876E+00 6.727E+00
TC-95M -1.577E+01 1.748E+01
ZR-95 1.021E+00 1.163E+01
ZRNB-95 8.138E+00 1.176E+01
MO-99 6.900E+02 5.005E+02
RH-101 6.777E+00 1.635E+401
RH-102M 1.659E-01 5.977E+00
RU-103 1.315E+01 7.636E4+00
RU-106DA 3.991E+00 5.430E+01
AG-10&M -1.039E+01 6.820E+00
AG-110M -1.914E+00 7.298E+00

STL RI CHLAND

(DPM/SAMPL)

4.
6.

(DPM/SAMPL)

t\)!\)NMNG\HW%O\I\J[\JI—'WO\#I—‘MD—‘MH:&N%HOO

13-DEC-2006 12:00:00 Acquisition date
Sample quantity
Sample geometry
Elapsed real time:
Confidence level
Half life ratio
Systematic Error
Efficiencies at
WTM error limit

MDA

805E+01
966E+01

MDA

.384E+02
.501E+01
.011E+02
.137E+01
.123E+02
.943E+01
.727E+02
.661E+01
.240E+01
.187E+01
.869E+01
.216E+01
-145E+01
.349E+01
.188E+01
.984E+01
.024E+01
.727E+01
.207E+01
.975E+03
.076E+01
.415E+01
.650E+01
.255E+02
.257E+01
.920E+01

$DISK1:[GER4.SAMPLE]JLWMNlAC_271261918.CNF;l
PEAK V16.9,PEAKEFF V2.2,ENBACK V1.6,NID V3.3,WIMEAN/KEY V1.8

27-DEC-2006 19:18:16

1.0000 SAMPL

BA133T15

0 00:30:00.42

Peak Energy

5.00 %
8.00
5.00 %

3.00

MDA error

2.
1.

252E+00
625E+00

MDA error

HOOHEORE M EHERROURHERP RGO JW0 0 MU

.235E+01
.786E-01
.567E+01
.150E-01
.571E+00
.258E-01
.933E+00
.192E-01
.233E+00
.595E~01
.856E+00
.447E+00
.150E+00
.399E-01
.197E-01
.109E+00
.413E+00
.756E+00
.935E+00
.726E+01
.427E+00
.815E-01
.334E+00
.301E+00
.226E-01
.094E+00

.0%

Act /MDA

14.422

1.

180

Act /MDA

shejelooloNoNeNoNoRoReRe)

.611
.332
.024
.231
.054
.182
.186
.124
.199
.286
.273
.311
.216
.001
.081
.163
.262
.022
.156
. 349
.112
.007
.360
.018
.460
.066
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Combined Activity-MDA Report (continued)
JLWMN1AC

Sample ID

---- Non-Identified Nuclideg ----

Nuclide

SN-113DA
SB-124
SB-125
SN-126DA
I-131
CS-134
CS-137DA
LAa-138
CE-139
BA-140
BALA-140
CE-141
CE-144
CEPR-144
PM-144
PM-146
EU-152
EU-154
EU-155
HF-181
BI-207
TL-208
BI-210M
BI-212
BI-214
PB-214
RA-223
RA-224DA
RA-226DA
AC-227DA
AC-228
RA-228DA
TH-228DA
TH-232DA
TH-234DA
U-234DA
U-235HP
NP-237DA
U-238DAa
U-238DHP
AM-241HP

Key-Line

Activity K.L. Act error

6.875E+00
1.110E+01
1.338E+01
4.341E+00
1.096E+01
5.336E+00
3.751E+00
1.231E-01

-2.551E+C0
-1.493E+01
-2.266E+01
-4.274E+01

5.018E+01
9.914E+01
1.927E+00

-1.546E+01
-1.646E+01
-7.898E+00
-1.468E+01
-1.290E+01

5.393E+00

-5.132E+00
-1.445E-01

1.032E+02

-1.569E+00
-8.389E+01

4.959E+01
8.340E+01

-1.570E+00
-3.886E+01

2.272E+01
2.2B3E+01

-1.449E+01

7.648E+01

-2.580E+01
-4.297E+01
-1.577E+02

8.977E+00

-8.389E+01

2.925E+02

-3.475E+01

STL RI CHLAND

(DPM/SAMPL) Ided

+

wtunJH+44>q-4hJH;4-4Hb0¢-N+403H~4uwman4M+AU1MrJUJH»bk4®tnmawtnm3mra

.009E+01
.412E+00
.057E+01
.874E+00
.810E+01
.924E+00
.651E+00
.789E+0CC
.560E+01
.019E+01
.316E+01
-334E+01
.049E+02
.097E+02
.1495E+00
.002E+01
-902E+01
.148E+01
.372E+01
.100E+00
.877E+00
.166E+00
.635E+01
.309E+01
.527E+01
.975E+01
.883E+01
.048E+01
.527E+01
.697E+01
.777E+01
.786E+01
.023E+01
.985E+01
.711E+02
.242E+01
.087E+02
.957E+01
.975E+01
.478E+02
.155E+01

(DPM/SAMPL)

HHO\QNHUJW\]CO(DNO\\DI\JO\O\LUO\NNNH@I—‘wl\)qwl—‘[\)}—‘ml\)[\)[\)i—'[\)mw#

Acguisition date

MDA

.236E+01
.650E+01
.764E+01
.159E+01
.045E+0Q02
.401E+01
.537E+01
.250E+01
.684E+01
.584E+02
.011E+01
.140E+02
.900E+02
.794E+02
.231E+01
.292E+01
.049E+02
.420E+01
.926E+02
.588E+01
.558E+01
.714E+01
.274E+401
.792E+02
.198E+01
.831E+01
.097E+02
.487E+01
.198E+01
.317E+02
.440E+01
.479E+01
.663E+01
.131E+02
.161E+03
.481FE+02
.680E+02
.895E+01
.831E+01
.366E+03
.104E+02

MDA error

.542E+00
.342E+00
.124E+00
.968E-01
.805E+00
.944E-01
.361E-01
.774E-01
.346E+00
.802E+00
.926E-01
.722E+400
.361E+00
.871E+01
.208E-01
.201E+0Q0
.433E+00
.704E+00
.710E+00
.449E-01
.385E-01
.965E-01
.460E+00
.650E+01
.279E+00
.585E+00
.879E+00
.214E+00
.278E+00
.407E+00
.169E+00
.184E+00
.814E+00
.265E+00
.195E+02
.441E+00
.7T92E+00
.833E+00
.585E+00
.523E+0C1
.869E+00

I\le—'}——‘CDbJI—'\Jl\)WWU‘I!\JNJ&nHNHH\D\O\D»-DE—‘[\J&—‘(DI—‘\DMQWF—‘(D\O(DW\'ILAJ}—-‘J-—‘

2

27-DEC-2006 19:18:16

Act /MDA

0.162
0.304
0.153
-0.201
0.105
0.222
0.148
0.005
-0.045
-0.094
-1.127
-0.375
0.129
0.127
0.086
-0.470
-0.157
-0.179
-0.076
-0.498
0.211
-0.189
-0.002
0.272
-0.025
-1.228
0.237
0.879
~0.025
-0.168
0.269
0.269
-0.189
0.244
-0.008
-0.290
-0.429
0.114
-1.228
0.214
-0.315
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SAMPLE IDENTIFICATION: JLXT41AA

CONFIGURATION ID: NAI1l:JLXT41AA 271261918

TITLE : BAl33

SAMPLE ID : JLXT41AA

REPORT DATE: 27-DEC-06 SAMPLE DATE: 13-DEC-2006 12:00:00.00
ACQUIRE DATE: 27-DEC-06 19:18:27 CALIB DATE: 17-NOV-1993 10:39:59.60
ELAPSED LIVE TIME; 1800.0 Sec ELAPSED LIVE TIME: 0 00:30:00
PRESET LIVE TIME: C 00:30:00 ELAPSED REAL TIME: 0 00:30:00
SAMPLE QUANTITY: 1.0000E+00 UNITS: SAMPL

SAMPLE GEOMETRY: SAMPLE TYPE:

ENERGY OFFSET: 0.0000E+00 keV FWHM OFFSET: -.2302E+02 keV

ENERGY SLOPE: 4.0000E+00 keV/C FWHM SLOPE: 5.7163E+00 sqr keV
ENERGY Q COEFF: 0.0000E+00 keV/C"™72 ITERATIONS: b5

PEAK SENSITIVITY: 5.000 GAUSSIAN SENSITIVITY: 35.00 %
ABUNDANCE LIMIT: 75.00 % HALF-LIFE RATIO: 8.00

ENERGY TOLERANCE: 20.000 keV ACTIVITY MULTIPLIER: 2.2200E+06
VARIABLE PEAK WIDTH: 3.00 LIBRARY: [NUC LIBR]BA133.NLB
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VMS NAI Report V1.2 Generated 27-DEC-2006 19:48:32

Configuration
Analyses by

Sample title

Sample date

Sample ID :
Elapsed live time:
Sample Multiplier:

Gain shift type
Weighting type

Iterations

RDNDO6SDKA100: [NAI1l.SAMPLE] JLXT41AA 271261918.CNF;1

NAI V3.0

BA133

13-DEC-2006 12:00:00 Acquisition date : 27-DEC-2006 19:18:27
JLXT41AA Sample quantity 1.0000 sampl

0 00:30:00.00

ITER

1.00

DERIVED

NAI Residuals Report

80:
88:
96 :
104 :
112:

81

82

Ratio

[N N S )

STL RI CHLAND

of

83

5

HAD WW W

Elapsed real time: 0 00:30:00.67 0.0%
Rejection Coeff. : 0.00

Threshold sShift : No

Calculated counts: No

Residuals Over Standard

3.0
-1.0
-2.4
-2.9

4.5
-0.6
-1.8
-3.1

3.
0.
-5.
-4.

Deviation Per Channel

List of Suspicious Channels

84

85

86

4 2.7 2.8 2.7

1 -1.2 0.9 1.6

0 -1.0 -2.1 -1.4

3 -6.0 -4.4 -5.9
87 88

176



NAT Fit Report

Iteration

W N

STL RI CHLAND

Chi-Squared

0 H WWw

.58E+00
.87E+00
.34E+00
.79E-01

Threshold

[eReNeNoel

Shift

.00E+00
.00E+00
.00E+00
.00E+00

M e

Gain
Shift

.02E+00
.04E+0C
.06E+0C
.06E+0CC

Page

2

177



Brief Nuclide Activity Report
Sample ID : JLXT41AA

Brief Report

Nuclide
BA-133

Total Activity

STL RI CHLAND

Acquisition date

Activity
DPM/sampl
737.

1-Sigma
Error
8.50

Page : 3
27-DEC-2006 19:18:27

178
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SAMPLE IDENTIFICATION:

JLXT41AC

CONFIGURATION ID: NAI1l:JLXT41AC 281260519
TITLE : BA133
SAMPLE ID : JLXT41AC

REPORT DATE: 28-DEC-06
ACQUIRE DATE: 28-DEC-06 05:19:14

ELAPSED LIVE TIME:
PRESET LIVE TIME:

1800.0 Sec
0 00:30:00

SAMPLE QUANTITY: 1.0000E+00

SAMPLE GEOMETRY:

ENERGY OFFSET: 0.0000E+00 keV
ENERGY SLOPE: 4.0000E+00 keV/C

ENERGY Q COEFF: 0.0000E+00 keVv/C""2

PEAK SENSITIVITY: 5.000

ABUNDANCE LIMIT: 75.00

o

ENERGY TOLERANCE: 20.000 keV

VARIABLE PEAK WIDTH:

STL RI CHLAND

3.00

SAMPLE DATE: 22-NOV-2006 12:00:00.00
CALIB DATE: 17-NOV-1993 10:39:59.60
ELAPSED LIVE TIME: 0 00:30:00
ELAPSED REAL TIME: 0 00:30:00

UNITS: SAMPL
SAMPLE TYPE:

FWHM OFFSET: -.2302E+02 kevVv
FWHM SLOPE: 5.7163E+00 sqgr keV
ITERATIONS : 5

GAUSSIAN SENSITIVITY: 35.00 %

HALF-LIFE RATIO: 8.00

ACTIVITY MULTIPLIER: 2.2200E+06
LIBRARY: [NUC LIBR]BA133.NLB
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VMS WAI Report V1.2 Generated 28-DEC-2006 05:49:20

Configuration
Analvses by
Sample title
Sample date
Sample ID

Elapsed live time:
Sample Multiplier:

Gain shift type
Weighting type
Iterations

RDNDO6SDKA100: [NAI1.SAMPLE] JLXT41AC 281260519.CNF;1
NAI V3.0
BA133

22-NOV-2006 12:00:00 Acquisition date

JLXT41AC

0 00:30:00.00

ITER

1.00

DERIVED

NAI Residuals Report

Ratio
80: 7.6
88: 2.3
96 : -0.3
104: -4 .7
11Z2: -4 .2
81 82

STL RI CHLAND

of

83

5

NWOoORrO

Residuals Over Standard

[
MW ouwu

Lo VS ol Ve

6.
-1.
-3.
-4,

wuuowm

Sample quantity
Elapsed real time:
Rejection Coeff.
Threshold Shift
Calculated counts:

G ~J WO

Deviation Per

List of Suspiciocus Channels

84

85

86

87

Lo S |

28-DEC-2006 05:19:14

1.0000 sampl

0 00:30:00.69 0.0%
0.00

No

No

Channel

|
V8]
WwwoNYw
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NAI Fit Report

Iteration

U W=

STL RI CHLAND

Chi-Squared

B RN oy

.60E+01
.05E+00
.86E+00
.78E+00
.40E+00

Threshold

OO0 OoOQ

Shift

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

[ g g

Gain
Shift

.03E+00
.06E+00
.08E+00
.09E+00
.09E+00

Page
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Brief Nuclide Activity Report
Sample ID : JLXT41AC

Brief Report

Nuclide
BA-133

Total Activity

STL RI CHLAND

Acquisition date

Activity
DPM/sampl
825.

1-Sigma
Error
11.0

Page : 3
28-DEC-2006 05:19:14
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Vial Identifier Constituent Prep Activity/Concentration Std Wt Used Prep,Decayed To Date Prep by Std Decayed Activity/Concentration
Parent Standard: BA13306A000 Ref: 10/4/2004 1.1069E+04 DPM/G
RATA25135  BA-133 7.5473E+02 4+ 1.355E+00 DPM 00788 g 12/13/2006 12/13/2006 Armstron 9.5778E+03 +0.000E+00 DPM/G
RATA25136  BA-133 7.5856E+02 4+ 1.355E+00 DPM 00792 g 12/13/2006 12/13/2006 Armstron 9.5778E+03 + 0.000E+00 DPM/G
RATA25137 BA-133 7.5760E+02 + 1.355E+00 DPM  0.0791 g 12/13/2006 12/13/2006 Armstron 9.5778E+03 X 0.000E+00 DPM/G
RATA25138  BA-133 7.6335E+02 4 1.355E+00 DPM  0.0797 g 12/13/2006 12/13/2006 Armstron 8.5778E+03 *0.000E+0C DPM/G
RATA25139  BA-133 7.5952E+02 + 1.355E+00 DPM  0.0793 g 12/13/2006 12/13/20068 Armstron 9.5778E+03 + 0.000E+00 DPM/G
7.5875E+002 + 3.133E+000 ( 5) 0.413%  7.5473E+002 , 7.8335E+002
STL Richtand, SMFractions v4.8.12 Page 2 Record Count: 10
* - Isotope is an Impurity
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Vial ldentifier Constituent Prep Activity/Concentration Std Wt Used Prep,Decaysd To Date Prep by Std Decayed Activity/Concentration
Parent Standard: BA13306A000 Ref: 10/4/2004 1.1069E+04 + DPM/G
RASC4307 BA-133 7.4606E+02 4+ 1.360E+00 DPM  0.0776 ¢ 11/22/2006 11/22/2006 Armstron 9.6142E+03 + 0.000E+C0 DPM/G
7.4606E+002 +7.461E+002 ( 1) 7.4606E+002 , 7.4606E+002
STL Richland, SMFractions v4.8.12 Page 2 Record Count: 3
* - Isotope is an Impurity
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12/27/2006 2:57:15 P Standard Material Fractions (Vials)
Vial Prep:12/26/05 to 12/28/06,SMFractionldentifier Between RATA25135 and RATA25138, Order by
Vial Identifier Constituent  Prep Activity/Concentration Std Wt Used Prep,Decayed To Date Prep by Std Decayed Activity/Concentration
Parent Standard: BA-30-6118 Ref: 2.9295E+01 * 3.460E-01 mg/g
RATA25135 BA 3.0244E+01 4 3.572E-01 mg 10324 g 12/13/2006 12/13/2006 Armstron * ma/g
RATA25136 BA 3.0212E+01 4+ 3.569E-01 mg 1.0313 ¢ 12/13/2006 12/13/2006 Armstron + mg/g
RATA25137 BA 3.0224E+01 4+ 3.570E-01 mg 1.0317 g 12/13/2006 12/13/2006 Armstron * mg/g
RATA25138 BA 3.0335E+01 4+ 3.583E-01 mg 1.0355 g 12/13/2006 12/13/2006 Armstron x mg/g
RATA25139 BA 3.0186E+01 + 3.565E-01 mg 1.0304 g 12/13/2006 12/13/2006 Armstron * mg/g
3.0240E+001 +5.713E-002 { 5) 0.189%  3.0186E+001 , 3.0335E+001
STL Richiand, SMFractions v4.8.12 Page 1 Record Count: 6
* - Isotope is an Impurity
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12/27/2006 2:57:24 PM 1 i i
Standard Material Fractions (Vials)
Vial Prep:12/26/05 to 12/28/06,SMFractionldentifier Like: RASCA4307%, Order by SMidentifier, ConstituentCode,SMFractionldentifier
Vial ldentifier Constituent  Prep Activity/Concentration Std Wt Used Prep,Decayed To Date Prep by Std Decayed Activity/Concentration
Parent Standard: BA-30-6118 Ref: 2.9295E+01 £ 3.460E-01 mglg

RASC4307 BA 3.0022E+01 + 3.546E-01 mg 1.0248 g 11/22/2006 11/22/2006 Armstron + mg/g
3.0022E+001 + 3.002E+001 ( 1) 3.0022E+001 , 3.0022E+001

STL Richland, SMFractions v4.8.12 Page 1 Record Count: 2

* - Isotope is an Impurity
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Vial ldentifier Constituent Prep Activity/Concentration Std Wi Used Prep,Decayed To Date Prep by Std Decayed Activity/Concentration
Parent Standard: Ra22606A100 Ref: 11/1/2001 2.1060E+01 * 3.234E-01 DPM/G
RASC4307 RA-226 3.0596E+00 + 4.708E-02 DPM 0.1456 g 11/22/2006 11/22/2006 Armstron 2. 1014E+01 + 3.227E-01 DPM/G
3.0596E+000 + 3.060E+000 ( 1) 3.0596E+000 , 3.0596E+000
STL Richland, SMFractions v4.8.12 Page 3 Record Count; 4
* - Isotope is an Impurity
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Vial Identifier Constituent Prep Activity/Concentration Std Wt Used Prep,Decayed To Date Prep by Std Decayed Activity/Concentration
Parent Standard: RA22804A110 Ref: 7/19/2004 1.0994E+02 + 3.355E+00 DPM/G
RASC4307 RA-228 1.1313E+01 + 3.454E-01 DFM 0.1385 ¢ 11/22/2006 11/22/2006 Ammstron 8.2877E+01 +2.529E+00 DPM/G
1.1313E+001 + 1.131E+001 ( 1) 1.1313E+001 , 1.1313E+001
STL. Richland, SMFractions v4.8.12 Page 4 Record Count: 4
* - Isotope is an Impurity
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